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. PERIODIC VARTATIONS IN STRATOSPHERIC
MERIDIONAL WIND FROM 20-65 KM, AT 80°N to 8°%

ABSTRACT

The variability of stratospheric meridional winds is examined in both
gpace and time. Height-latitude sections for January along 70°E and 90°W
show a divergence zone above 50 km near 60°N over the former and an intense
convergence zone above 40 km near 50°N over North America., This latter
gtructure, with southward winds in the Arctic and northward winds at mid-
latitudes over North Amerlca, persists frém October through April. Tidal
winds seem to dominate all other circulation features 1in summer at all
latitudes, and throughoﬁt the year at low latitudes. To help understand
the observed patterns of variability, long-term peribdic features are
analyzed, The quasi-biénnial oscillation, annual wave, and four-month wave
have amplitudes of about 10, 20, and 10 m/sec respectively in the arctic
near 45 km. The phase of the annual wave changes by nearly 180° in a
NArrow Zone near 45°N. The semiannual wave has an aﬁplitude of 10 m/sec
near 50°N above 50 km with equinoctial phase dates in the regionm of maximum
amplitude. This polar semiannual wave corresponds closely to that previously

found in the zonal wind.

I. INTRODUCTION

The status of our understanding of the zonal component of the wind in

the stratosphere and lower mesosphere is well illustrated by the recent



exchange in the literature concerning the exact latitude of the tropical
center of the Semiannual oscillation (van Loon, et al,'1973; Reed, 1973;
Belmont and Dartt, 1973). By contrast, it seems that the only attempt so
far to decompose harmonically the meridional wind in this region of the
atmosphere has been by Justus and Woodrum (1973), uging only three rocket
stations. Although several observational models of the zonal wind have
been presented in recent works (Groves, 1971; Belmont, et al, 1974), Groves
(1969 and 1970) appeérs to have been the last to modgl the meridional wind
from observations. The object of this report paper is to prepare an up=-to-
date observational model of the meridional wind, 20-90 km, and to analyze
the long-term (greaterrthan one month) periodic features of the meridional
wind,* rShorter period features? such as tides, will be referred to often,

but an analysis of their characteristics is beyond the scope of this study.

II, DATA, 20-70 KM

Ravwinsonde obgservations provide a dense and continuous data base up
to about 20 or 25 km. At 30 km some rawinsonde observations are still
available but their reliability and number deteriorate such that they are
little better than rocket observations, on a station-by—stétion basis. Raw~
insonde observations for 1200 GMI for the stations listed in Table 1 were
extracted from serial climatological ﬁublications of the U. S, and Canadian

Meteorclogical Services in the form of monthly means; an indicator of the

* Unless specifically stated otherwise, the word "wind" will be used to

identify the meridional component throughout this report.



number of observations used to compute each mean was also available, In

the region 30-70 km the results of the Meteorological Rocket Network (MRN)
were used, Multiple rocket ascents in a single day were averaged and
weighted as one day. The data had previously been consolidated into semi-
monthly periods (for other purposes), thus individual observations were

not used in this study, except as noted. The source of all rocket data

was the National Climatic Center, Asheville, The MRN stations used for
periodic analysis and the period of record of each are included in Table 8,
and the monthly mean profiles at 2 km intervals, 20-70 km, are in Appendix A,
Those additional stations which were used for-other analyses but which had

insufficient data for periodic analysis are listed in Table 2.

Above about 60 km the nuﬁber of MRN soundings falls off very rapidly,
aﬁd special techniques must be used to probe the region above 70 km. Thus,
due to the large differenmces in data availabilityland measurement techniques,
the analy;is has been divided into two regioms: 20-70 km and 70~90 km,

Results for 20-70 km will be discussed first.

1II. INFLUENCE OF SMALL-SCALE VARTABILITY

A, TIME (TIDES)

Both the zonal and meridional components of the wind are affected by
small-scale variability in time and space. Since the amplitude of large-
gcale features in the zonal wind is large compared to that of small-scale
ones, the influence of small-scalc features is generally disregarded in
studies of the zonal wind. The influence of small-scale features cannot be

overlooked when examining the meridional wind, however, since they are often
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of the same order of magnitude as the large-scale features; sometimes the

small-scale features are dominant.

As noted, the diurnal tide is one small-scale feature that must be
taken into account. Details of present tidal theory (Chapman and Lindzen,
1970) are too unceftain to use for correcting basic data for the effect of
tides, However, obseirvational evidence of the character of the tide at |
MRN heights is availabie for the summertime (Reed, et al, 1969), and for
all seasons at balloon heights (Wallace and Hartranft, 1969; Belmont and

Dartt, 1970).

Most observations at MRN stations are taken at a fixed local time each
day., Thus, one must anticipate that the monthly or seasonal means are
aliased by the diurnal tide. Listed below are seven MRN stations, the
local time when most observations are taken, and the percentage of obsger-

vations taken in the three hour period centered at that time; 1964-71,

Local Time Percent

Cape Kennedy 10 76
Fort Greely 11 72
Antigua 11 74
Ascension 15 88
Point Mugu 10 52
Barking Sands ' 11 91

Thule - 11 73

Figures 1 and 2 are mean summer (June, July, August) vertical profiles at

Cape Kennedy and Fort Greely, For comparison, the estimated tidal winds at
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various hours throughout the day, computed using the amplitudes and phases
given by Reed, et al, (1969) are alsc plotted. The similarity of the observed
mean profile to the tidal wind profile at the most frequent observation

hour is significant when one considers that the observed means also contain
some data from other hours of_thé day. This strongly suggests that the
computed summertime means are merely a reflection of the magnitude of the
tidal wind at the time of day that the observations are taken and that if

‘the data were evenly distribute& through all hours of the &ay the computed
mean would be zero. Comparison of profiles at tropical stations shows

thig similarity for all seasons.

Aliasing of the monthly ﬁeans by the diurnal tide is ﬁrobably present
4in all of the MRN and rawinéonde data due to the fixed‘hour of observatiom,
At extra-tropical latitudes during seasons other than summer, however, the
contribution to the mean from features other than the tide is so large that
tidal effects cannot be discerned, The significance of the influence of
the diurnal tide on transport computations, and the effect obtained by

neglecting this factor, has been studied at balloon heights (Belmont and

Dartt, 1970).

B. SPACE (LONGITUDE VARIATIONS)

Longitudinal variations in the mean meridional wind are present at
tropospheric heights as the well-known wave number three structure, especially
evident in winter (Oort and Rasmusson, 1970). As altitude igs increased the

pattern transforms into the wave number two structure observed in the mid-



stratosphere (van Loon, et al, 1972), Some of the longitudinal variations
in wind in the upper stratosphere and mesosphere can be seen in Figures 3
and 4, Figure 3 presents thé obgserved mean January meridional wind at 50 km
in vector form on a polar projection, The vectors are centered at the indi-
vidual station locations. Flow across the pole and a well-defined conver-
gence zone at mid-latitudes over North America are the most prominent
features, The irregular geographlc distribution of stations does not permit
one to determine how many standing waves are present, although it does appear
that there may be a mid-latitude divergence zone near 5°E. These longitudi-
nal variations imply that standing eddies are present in the upﬁer strato-
sphere, The observing network is not yet dense enough at these levels to
resolve wave structure on most scales, but the likely existence of waves

must not be ignored when examining stratospheric data,

The presénce ofa mid-latitude convergence zone over North America is
interesting and is consistent with egtimates of divergence in the zonal wind,
Differencing the mean January meridional winde at Thule and Wallops Island,
and at Primrose Lake and White Sands, yields an estimate of convergence of
about 1 m/s/degree of latitude in both cases, From continuity, this could
be balanced by a vertical velocity gradient of 0.9 cm/s/km or by zonal wind
divergence of 9 m/s/1000 km. The magnitude of both of these options is
reasonable; in fact, differencing the mean January zonal winds at Wallops
Island and Point Mugu at 50 km yields divergence of about 11 m/s/1000 km, The
internal consistency of these values indicates that quasi-permanent circulation
patterns aroe probably present In the upper atfatospherc Just as they are in the

troposphere (the Alecutian low, for example). During January, the north-gouth



gradient of meridional wind (9 m/s/1000 km) appears larger than the east-west
gradient of the meridional wind (2 m/s/lOOO km) Eefween Wallops and Mugu.

This suggesté_that the irfotational component of the meridional flow may be
longer tﬁan the rotational component at these heighta. Thus, meridional winds
derived froﬁ the pressﬁre or thexrmal fields using the geostrophic approxima-

tion may not be representative of the actual meridional winds present.

Figure 4 p;gsents the mean January meridional wind at 90 km in vector
form on a polar projection. Stations used are listed in Table 5. At this
height it appears there may be convergence at the pole; however, the scanty
number of observations at Barrow gives little weight to the mean there. A mid-
iatitude cCOonMvVergence zone can Ee seen near 90%W and near 70°E. The means at
90 km are much smaller than those at 50 km, otherwise little change in general
pattern can be deteqtad between these figures, At this altitude the largest
longitudinél variations occur in January (Sprenger, et al, 1971). As pointed
out by Kochanski (1963), features of the cifculation in this region are very

complex and a variety of models could be fitted eQﬁally well to the same data,

Height-latitude sections of the mean January winds are presented in Fig-
ures 5 and 6 for stations near 70°E and 90%W respectively, Note the mid-lati-
tude convergence zone in Figure 6 as opposed to the mid-latitude divergence
zone in Figure 5. The mid-latitude zero wind line is nearly vertical in both

figures and both have maxima near 50 km in the Arctic and above 60 km near &OON.

As MRN data along all meridians are collected at very nearly the same
local time, the observed longitudinal variations are most certainly real, large-
scale phenomena and not caused by sampling the progressing diurnal tide at dif=-

ferent locations along its waveform, The persistence of these so-called



standing eddies can be described by the standard deviations of the monthly
meéns. The standard deviations at 30, 40, and 50 km for January and July at
| Fort Greely, Churchill, Wallops, and Cape Kennedy are listed in Table 3 along
with the number of monthly means used to compute each., Note that the stand-
ard deviations at Churchill and Fort Grrely have inverse trends with altitude
during January. The Fort Greely values increase with increased altitude
while the Churchill values decline above 40 km. Interpretation of this
behavior in terms of the circulation of the stratosphere must await better

data coverage than we have now,

IV, MONTHLY MEANS AND STATISTICS, 20-70 KM

A. PREPARATION OF 90°W VALUES

In order to reduce longitudinal variations only stations within 30° of
90% were used when preparing the height-latitude and time-latitude sections
discusgsed below. A height-latitude section for each month was prepared using
the MRN monthly means, 12 GMI' rawinsonde data, and grenade data (see Table 5),
Each monthly mean value was weighted during analysls by the number of obser-
vétians used to compute theimean. The same data were used to prepare time-
latitude sectioms at 20, 30, . ., 60 km, Figures 6~9 present the height-
latitude sections for January, April July, and October respectively and

Figure 10 shows the time-latitude section for 40 km.

Values of the monthly mean meridional winds were read off the
analyzed height-latitude sections at 5° latitude intervals for 20, 30,

« +y 60 km. In order to galn the benefit of interpolation in both time and
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space, these 5% latitude values were compared with the analyzed‘time-latitude
sections and any significant differences were resolved. The resulting
values, representative of the middle of the month, are tabulated in

Appendix B,

B. YEARLY MARCH OF THE MERIDIONAL WIND

Examination of the height-latitude sections (Figure 6-9) discloses a
qumber of features during autumn through spring. In October (Figure 9) a
region of southward winds extends from the arctic to SSON, while northward
winds are organized as a broad belt from 0° - SSON, aﬁove 40 km, The regiom
of southward winds expands southward and intensifies until January (Figure 6),
when these winds have their largest magnitude (over 30 m/s) of the year, between
40 and 50 km inrarctic regions, with a secondary maximum near 60 km at
40°N. The January maxima are directed southward and northward respectively,
while the zero wind line is near where the mean westerly jet occurs (Belmont,
et al, 1974a), After January the winds begin to decreasé, and by‘April (Figure
7) there is only a small core of southward winds neér 30 km in the arctic and

a diffuse band of northward winds above 50 lam.

As pointed out in connection with Figures 1 and 2, the summertime
profiIES.exhibit characteristics which are very similﬁr to those of the
tidal wind, Since most observations are taken in late morning, one may
think of Figufe 8 as a crude approximation of a cross-section of the magnitude

of the tidal winds in July just prior to local noon,



10

The progression of the northward-southward structure and the apparent
impressions of the tides are also present in Figure 10, a tiﬁe-latitude
section of the wind at 40 km. The appearance of the zero wind line mnorth
of 40°N has a similar appearance to the spring and fall reversal lines seen
on time-latitude sections of the zonal wind at this height (Belmont, et al,

1974a).
c. STANDARD DEVIATIONS

Standard deviations of the daily winds are tabulated by station and
month in Appendix C at 2 km intervals, 20-70 km, along with the monthly mean.
wind and mumber of observations used, These values were computed using
individual observations for the perlod 1969-1971 (except as noted). The
standard deviations are descriptive of transient eddies and can be attriﬁuted,
in part, to gravity waves, diurnAI tide, synoptic events, sudden warmings,
and errors of observation. When dail& values become available for the
eleven years of record used in Appendix A, standard deviations will be

included there and Appendix C can be eliminated.

Figures 11 and 12 present the spatial patterns of the standard devia-
tions of individual observations in January and July, respectively, In both
January and July the maximum standard deviations parallel the locations of
maximum wind. However, note that in July at 50 km the mean wind (Figure 8)
changes 1little with latitude but that the standard deviation (Figurc 12)
steadily decreages as latitude is increased, Little longitudinal variability

of the standard deviations could be found with the stations available,
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V. PERIODIC ANALYSIS, 20-70KM

The eleven~year time series of semi-monthly means for each station
listed in Table 2 was analyzed for periodic variations using a periodic
regression technique (see Belmont and Dartt, 1973), Frequencies analyzed
were the long-term mean, quasi-biennial oscillation (QBO), and the first
six harmonics of the annual wave. Tests with QBO'periods ranging from 23
to 32 months showed little difference, so a QBO of 29 months was used in
order to be consistant with previous analysis of the zonal wind (Belmont,
et al, 1974). Only the results for the mean, QBO, and first three harmonics
of the annual wave are included here. The second three harmonics of the
annual wave had small amplitudes, felatively large error estimates, and
rapid or irregular phase variations; making their inferpretation tenuous

if not meaningless. Periodic results are given in Table 8.

The périodic raegression technique can be used to analyze a time-series
of irregularily spaced data points and can include frequencies that are not
integral divisions of the period of record., Also, this technique simultan-
eously determines a statistica} estimate of the errors in amplitude and
phase for each frequency included, These error estimates were essential
when evaluating the spatial patterns of the amplitude and phase of the

component waves.

A, LONGITUDINAL VARTATTIONS

Due to unidentified, but possible, presence of standing eddies,

longitudinal variations should be expected in the periodic features of the
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wind also, Figure 13 shows the height profiles of amplitude and phase of
thé annual wave at Heiss Island and Thule, and Figure 14 compares the annual
waves' parameters at Volgograd and Primrose Lake. ﬁote that the phase dates
are nearly reversed between each of these pairs of stations., Thus, the
results presented in Figures 15-23 are limited to stations within 30° of
90%. The dashed-dotted line in Figure 14 denotes uncertainty in the phase
profile between 40 and 50 km. This uncertainty is due to the large error
estimate . associated with a value that dées not fit the pattern above or
below it, A dashed-dotted line will be used in all following figures to
imply uncertainty resulting from large error estimates, conflicting values,

or simply a lack of statioms.

B, LONG-TERM MEAN (FIGURE 15)

This pattern is basically a reflection of the northward-southward
winter pattern at mid and high latitudes (since summer values are nearly
zero). A gouthward core loéated near 40 km in the arctic and a nerthward
band above 45 km near 45°N are the most prominent features, That the low lat-
itude means are due to aliasing by the tidal wind is suggested by the anti=-

symmetry of the Ascension (808) and Sherman (9°N) profiles above 40 km,

C. QUASI-BIENNTAL OSCILIATION (FIGURES 16-17)

This component of the variance has a significant maximum in the arctic
neax 40 km, However, no appreciable counterpart to the well-known tropical

QBO in the zonal wind was found; in fact, the amplitudes below 50 km south
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of 40°N are so small that a 1 m/s isoline is included to emphasize the
pattern. Desplite this, in Figure 16, the maximum amplitude of the QBO

near 40 km in the arctic 1s nearly 10 m/s,

Since the QBO is not tied to a fixed calandar, its time of maximum
northward wind is relative, The zero line in Figure 17 is a relative
starting time, with the wave moving northward and downward, reaching 60°N
at 25 km 24 months after its first appearance at low latitudes, The
uncertainty indicated by the dashed-dotted lines in Figure 17
is due to large errors and conflicting values, since when the amplitude is

near zero, phase can take on any value,

D. ANNUAL WAVE (FIGURES 18-19)

1. Description

The annual wavé is found to be the most significant periedic
feature of the meridional wind., It has its maximum dmp}itude in the arctic
near 50 km (Figure 18) with a secondary maximum near 40°N at 50 km, The
phase dates (time of maximum northward wind) of the tﬁo maxima are antisymmetri
about a zone of minimum amplitude near 45°N. The northern wave appears
nearly simultaneously over the entire arctic upper stratosphere and propagates
rapidly downward. The mid-latitude wave appears simultaneously over nearly

the entire mid-latitude upper stratosphere.

2, Aliasing by the Diurnal Tide

A large annual wave would be expected from inspection of the
height-latitude diagrams, and is consistant with previous work (Justus

and Woodrum, 1973). However, present tidal theory (Chapman and Lindzen,
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1970; McKenzie, 1968) and observational studies indicate that the phase of
the diurnal tide is constant throughout the year at high latitudes, but
that the amplitude undergoes a seasonal variation. Thus, the diurnal
variation can alias the data so as to distort the amplitude-of

the annual wave.

- In a preliminary effort to determine the effect of aliasing by the
diurnal tide upon the amplitudc of the annual wave, several experiments
were performed in curve-fitting a three year time series (1965-1967) of
individual Fort Greely observations., These three years of observations
were all that were immedjately available in & non-consclidated form, The
distribution of observatioms throughout the 24 hour period is so biased
toward one time that little quantitative significance can be given to
the results of these tests. However, the values for the diurnal tide are
so similar to those obtained by Reed, et al (1969), (who used summer values,
1959~1966) that these tests probably describe the general effect of the

diurnal tide.

Examples of the results of six tests and the frequencies included
for each are given in Table 4, M 1is the long-term mean; A is the annual
wave; D is the diurnal wave; and ALL refers to the mean, QBO, and first
six harmonics of the annual wave, thus, not including the diurnal wave. A
times D is an amplitude modulated diurnal wave with the period of modulation

equal to one year,

In Table 4, note that the amplitude ol the annual wave at all levels

is nearly insensitive to the presence of other frequencies. The phase also
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. showed little change. The mean, however,.especially at 30 and 40 km,
changes significantly between examples when the diurnal wave is included
and when it is not., The algebraic change of the mean (i.e., more negative
when the diurnal wave is included) is counsistent with the discussion of
Figure 2, since at the primary observation time the diurnal wind component
is positive, Thus, the diurnal tide aliases the mean but not the annual
wave, so that iﬁ the context of this study with respect to the annual wave,
the seasonal variation oflthe amplitude of the diurnal tide is insignifi-

cant.

E. SEMIANNUAL WAVE (FIGURES 20-21)

The half-ygarly component of the variance has its maximum amplitude
gbove 55 km in the arctic regions,. A broad ridge of relative;y large
values near 55°N extends downward with values in excess of 2.5 m/s every-
where above 25 km, This area of maximum amplitude is analogous to that
found in the zonal wind (Be}mont and Dartt, 1973); however, no counterpart

to the tropical semiannual wave in the zonal wind was found,

The phase of the polar maximum of the semiannual wave 1s equinoctial,
appearing over nearly the entire region of large amplitudes at the same
time., It propagates downward and northward reaching highest latitudes two
months later. It also propagates southward, reachiﬁg the mid and low

latitude upper stratosphere about three months later,
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F, TERANNUAL WAVE (FIGURES 22-23)

The amplitude of the four month wave has maxima near 45 km at highest
lgtitudes, and above 60 km near AOON,‘and has nearly zero amplitude below
50 km south of 40°N. The wave first appears in the region of the poiar
maximum amplitude and propagateslsouthward reaching a region of minimum
ampiitudes near 45°N about six weeks later. The phase progression in other

regions is often vague due to large error estimates.

This wave apparently arises from the square-wave nature of the yearly
cycle of the wind in high latitudes., As seen in Figure 10, the values at
a giﬁen station latitude are relatively constant in summer and winter, with
rapid changes during spring and autumn., Harmonic decomposition of a
pure square wave will yield a pronounced third hafmonic whose phase follows
‘the phase of the first harmonic by one-gixth the period of the first harmonic,
At high latitudes this feature is borne out by the phase dates of the annual
and four month waves: 6/2 and 8/2, This reasoning also helps justify the
strong rate of change of phase shown in the four-month wave near QSON,

since that is where the annual wave does the same,

G. SUMMARY

The usefulness of periodic analysis as a means of describing the observed
wind field is described by the amount of variability removed from the semi-mon

thly data. Figure 24 presents the percentage of variability explained by the
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mean, QBO, and the first six harmonics of the annual wave. Over 50% is
explained in the arctic below 40 km and above 50 km, and south of 40°N
between 40 and 60 km. Percent explained variabilify is the same &s percent
explained variance except that the long=-term mean is included in the regres-

sion matrix so that the mean also accounts for part of the variability.

VI. MERIDIQONAL WINDS ANALYZED, 70-90 KM

A, DATA AND LIMITATIONS

The bulk of wind data available in the 70-90 km region were obtained
by the acoustic-grenade technique or by ground-based radio reflection or
meteor trail drift measurements. Grenade data have the advantage of being
derived by a consistent measurement technique at all stations and for the
entire period of record (Theon, et al, 1972), On the other hand, grenade
data are few in number and when comparing monthly means, one must bear in
mind that all or most of the observations for a given month may be from the
same year, and that the "observation year" may change from one month to the

next.

Data from ground based measurements (meteor trails, partial radio
reflections) are relatively plentiful compared with grenade observations.
Altitude resolution, however, is a major problem when making these observa-
tions (Teptin, 1972; Barnes, 1973). Teptin (1972) has stated that failure

to take account of instrumental parameters may lead to misinterpretation of
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results, These limitations on the available data must be kept in mind when

interpreting the summaries presented below,
B. MEANS

Table 5 lists the grenade and ground-based stations for which data in
the 70=90 km regions were available. Grenade méa;aurements are reported in
the form of vertical profiles for each ascent. These brofiles have been
linearly interpolated at 5 km intervals and consolidated by month. The
data for Kourou (SON), Natal (605), and Agcension (SOS) have been combined
to form an estimate of meridional wind behavior in tropical reéions at high

altitudes. The resulting mean profiles are presented in Table 6,

Measurements obtained with ground based techniques may be ascribed to
a particular level when reported, or they may be merely described as "in the
meteor zone." In the latter case the values have been arbitrarily assigned
to the 90 km level, since this is near the center of'the meteor zone (Teptin,
1972), although in some cases they may be représentative of a higher level
(Barnes, 1973): Table 7 is a summary of the mean monthly winds obtained by
ground based techniques, Ground based measurements are frequent enough to
resolve the tidal winds and the prevailing wind, and the grenade experiments
were fairly evenly distributed throughout the day (Theon, 1972) so that
cancellation of tidal effects should occur. Thus, these means should be
relatively free of bias due to tides, Longitudinal‘variations were discussed
in connection with Figure 4, There were too few observations, however, to

obtain standard deviations,
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Periodic features in the winds measured by ground based techniques have
baen studied by several groups ( Lysenko, et al, 1969; Teptin, 1972; Green-
how and Neufeld, 1961), However, Teptin suggests that results at different
stations can be compared only after taking account of the instrumental
parameters (Teptin, 1972), The relatively small number of observations by

grenade experiments did not permit meaningful periodic analysis of that data.

These summaries have been included in the interest of completeness. As
noted above, the uﬁcertainties of the measurements or their scarcity could
very well render them meaningless. Until the issues discussed in the
iiterature are resolved and a "normalized" data base is available, use of

high altitude wind measurements must be on a provisional basis.

VII. CONCLUSION

Meridiocnal winds in the height regioﬁ 20-90 km exhibit a large degree
of organization. Along 90% a two-cell structure is present from October
through April, with northward winds over 20 m/s in mid-latitudes above 60 km
and southward winds over 30 mfs in the Arctic near 45 km. An inverse
patfern is found along 70°E during the winter, Summertime profiles are
probably different from zero because of aliasing by the diurmal tide.
Thorough study of the diurnal tide at all latitudes and in all seasons has
not yet been made; however, such'a study would be helpful in interpreting

the dynamics of the stratosphere and mesosphere.
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Periodic components succeed in explaining nearly as much of the.
observed variability of the semi~monthly meridional wind at high altitudes
and high latitudes as they do for the zonal wind. The annual wave ig the
most prominent feature, with maximum amplitude of 20 m/s in the Arctic
near 45 km, It undergoes a 180° phase shift near 45°N. The QBO and ter~
annual wave both have maxima of nearly 10 m/s at the same place as the

annual wave,

The semiahnual wave has maximum amplitude of nearly 10 m/s above 60 km
near 60°N, with equinoctial phase, The semiannual wave in the zonal wind
has maximum amplitude in the same place and also has equinoctial phase
(Belmont and Dartt, 1973)., This implies there is a semiannual northward
transport of zonal momentum away from the region where maximum amplitudes
of the waves are found. That this must affect the dynamics of the strat-
osphere and mesosphere is clear; however, this phenomenon and its import~

ance remain to be examined,
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Table 1, RAWINSONDE STATIONS

STATION 1ATITUDE LONGITUDE PERIOD OF RECORD
EUREKA ' 80 86 1964-1971
RESOLUTE 75 95 1961-1971
HALL BEACH 69 81 1964-1971
CORAL HARBOR 64 83 1964-1971
CHURCHILL 59 94 1961-1971
TROUT LAKE 54 90 1964-1971
MDOS ONEE .51 81 1961-1971
SAULT ST, MARIE 46 85 1961-1971
BUFFALO* 43 79 1964~1971
WAS HINGTON 39 78 1961~1971
CHARLESTON 33 80 ~ 1961-1971
MIAMI 26 80 1964-1971
SWAN ISIAND 18 84 1961-1971
SAN ANDREAS* 13 81 19641971
BOGOTA* 5 74 ©1964-1971

* 10 mb date not available or insufficient for thesec stations,

ALl data wure Lo 12 GMI'.



Table 2. METEOROLOGICAL ROCKET STATIONS
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Rocket stations subjected to periodic analysis are listed

in Table 8.

STATIONS

ARENOSILLO
GREEN RIVER
SONMIANI
THUMBA
UCHINCURA

WEST GEIRINISH

LATITUDE LONGTTUDE

37 N

39 N

25 N

8 N

31 N

57 W

7 W
110 W
67 E
77 E
131 E

7W

YEARS  N(50 lm, JAN)
1968-1970 12
1968-1969 5
1965-1970 5
1965-1972 12

1967 3
1965-1971 42
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Table 3. STANDARD DEVIATIONS OF JANUARY AND JULY MONTHLY MEAN
' MERIDIONAL WINDS

30 KM 40 KM 50 M 60 KM
STATION c N -4 N Lod N g N
January KENNEDY 2.5 11 2.8 10 6.2 10 {(10.4 5
WALLOPS 2.8 6 4.7 6 5. 6 9.5 2
CHURCHILL { 20.2 7 21.3 7 15,7 - -
GREELY l 9.8 7 19.0 7 25.4 7 - - -
July KENNEDY 7 011 1.6 11 2,6 11 3.6 6
WALLOPS .9 10 1.6 10 3.6 10 1.6 3
CHURCHILL 1.0 5 2.7 5 2,2 5 - - -
GREELY 0.0 g7 3.5 7 3.5 5

N given in years; a year was included only 1f the number of

observations was over five.

Table %4, TESTS OF ALIASING OF THE ANNUAL WAVE BY THE DIURNAL WAVE
Frequencies Mean Annual Amplitude |Diurnal Amplitude
M/8) (M/S) (M/8)

30km | 40km | 50km { 30km { 40km | S50km | 30km | 40km | 50km
1. A+D 8.3 12,6 4.0 | 8.7 13.6 7.4
2. M+A+D -8.7 -13,0 -7.51| 8.7 13.3 1l4.6 | 4.3 6.4 8.8
3. M+ (A xD) 4,3  =6.9 =3.6
4, M+ A+ (AxD) 4.4 ~7.1 -4,1| 8.2 13.8 14,1
5. ALL+ D -7.4 -10.5 ~4,5| 9.0 13,8 15,4 | 2.8 3.6 6.5
6. ALL 4,7 -7.4 -4.,51 8,9 13.6 15,1

(Sve Lext for explanation ul frequencies used)



Table 5., _GRENADE, RADIO AND METEOR WIND STATIONS, 40-90 KM

STATION LAT, LONG, FERIOD OF MEAS UREMENT REFERENCE
' RECORD TECHNIQUE
1. BARROW 71 N 157 W 1965-1972 Grenade Theon, 1974
2, CHURCHILL 59 N 9 W 1962-1971 Grenade Theon, 1974
3. WALLOPS 38 N I5W 1962-1971 Grenade Theon, 1974
KOUROU 5N 53 W 1971 Grenade Theon, 1974
4, {NATAL 68 35W 1966-1968 Grenade Theon, 1974
ASCENS ION 85 14 W 1964 Grenade Theon, 1974
5. HEISS 1S, 80 N 38 E 1965-1967 Radio/Meteor Lysenko, et al, 1969
' Lysenko, 1972
6, COLLEGE 65 N 148 W 1970-1971 Radio/Meteor Roper, 1974
7., TOMSK 57T N 85 E 1965-1966 Radio/Meteor Lysenko, et al, 1969
8. KAZAN 56 N 49 E 1964-1965 Radio/Meteor Zadorina, et al
9, OBNINSK 55 N 37 E 1964-1966 Radio/Meteor Kashcheyev and Lysenko, 1967
Lysenko, et al, 1969
10. {KUHLUNGSBORN 54 N 12 E 19641966 Radio/Meteor Sprenger, et al, 1971
COLLM 51 N 13 E Radio/Meteor Sprenger, et al, 1971
11, SHEFFIEID S4 N 1 W 1964~1965 Radio/Meteor Muller, 1966
12, JODRELL BANK 53 N 2w 1953-1958 Radio/Meteor Kochanski, 1963
13, SASKATOON 52 N io6 w 1969-1971 Radio/Meteor Gregory and Rees, 1970
' Gregory and Rossiter, 1972
14, KIEV 50 N 31 - E 1965-1966 Radio/Meteor Lysenko, et al, 1969
15. KHARKOV 50 N 36 E 1964-1966 Radio/Meteor Kashcheyev and Lysenko, 1967
16. GARCHY 47 N 3E (No data)  Radio/Meteor Roper, 1974
17, DURHAM 43 N 71 W 1970 Radio/Meteor Roper, 1974
18, FRUNZE 43 N 73 E 1966 Radic/Meteor Lysenko, et al, 1969
19. DUSHANBE 39N 69 E 1965~1966 Radio/Meteor Lysenko, et al, 1969
20, PALO ALTO 37 N 122 W 1967 Radio/Meteor Barnes, 1972

8¢
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Table 7. RADIO/METEOR MONTHLY MEAN MERIDIONAL WINDS (M/S), 75 - 90 KM
A, 90 KM OR UNSPECIFIED HEIGHT
STATION JAN FEB MAR APR MAY JUN  JUL  AUG  SEP  OCT
5 Wt Lt 9P 22 10 -12 -1 -12 72 g?
6 -3
7 -4 4 -8
8 -6 5 4 -6 -1 -7 -5 -6 -6
9 ISR & Y T L C 52 42
10 2100 -167 -1 -1 -n -85 9 IS ERPE B
11 -9 A -2 -14 =22 -14 -16 -9 -2 1
12 (92km) -5 1 -2 1 13 .12 -0 -3 2
13 -1 32 252 6 0?
14 -5 -3 3
15 - 12 33 22 62 -8 9f 2 32 22
© 16 (No data)
17 4
18 -4 -7
19 4 8 3 -5
20 (95km) -4 -6 -5 0 -2
NOTE: Exponents refer to number of monthly means available,

ROV

-2
-2

DEC

14

14

No exponent indicates one available,

113



Table 7. (CONT'D)

STATION

6
12 (82km)
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Table 3. PEPLIOD_IC ANALYSIS RESULTS

fe STATION LTISTs NUMBER OF OBSERVATIONS: MEANs AND ERROA QF THE MEAM
i

NARE LAT LOM YEARS NUMREHR OF DASFRVATIONS WEAN |H/S) CRARQR OF THE MEAN (M/5)
LEVEL {KH) 20 30 L1 5 (1] (.13 20 0 40 50 1] [T} 20 kL] *0 S0 L1 ba
STATION
1 HE]SS 80 ~58 11/62= 1/T0 156 1562 154 58 ° [ 1.8 3.0 L1.3 24,02 .0 0,0 4% 1.6 2.3 5.2 0.0 0.0
2 THULE 17 63 &/65-12/T1 34 334 219 282 19 25 =18 =9,0-11,0 =TT -1.5 11.8 «T 1.1 La7 LuT 344 }9,2
3 GREFLY &4 lan  Asol~ ASTE D0aS K042 1021 QLD 209 0 =l 23,5 =55 =2 =6 1341 .2 3 «5 & 1.1 B2.9
& CHURCHILL %9 9% 1/81-12/T7)1 003 TS0 742 691 44 58 =3.4 =é.T =4,) =~.] ~#.9-42.p «d 5 W& .S L2 38,8
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Figure 1. Mean summer (June, July, August) meridional wind observed at
Cape Kennedy (dotted) compared to estimated tidal winds
* computed from amplitudes and phases given by Reed, et al,
(1969). |
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Figure 10, Mean latitude-time section of meridional wind at 40 km.
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Figure 13, Amplitude and phase of annual wave at Heiss Island and Thule
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Figure 16, Amplitude of quasi-biennial period in meridional wind,
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Figure 17, Phase of quasi~biennial period in meridionmal wind.
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Amplitude of teramnual period in meridional wind,
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Figure 23. Phase of terannual period in meridional wind.




KM

70 +

60+

50“F5O

40-1

301
50

25
o N\

\

b

30

N 80
_ Figure 24,

; A A
&0

7C 50

2551 +‘ JQ\|4F E%ii 4‘ f’
40 30 20 10 0

Pefcent ﬁf variability of semi-monthly data explained by eight

periodic components.



A=l

APPENDIX A: LONG~PERIOD MONTHLY MEAN MERIDIONAL WINDS, 20-70 KM, BY STATION,
AT 2 KM INTERVALS, '

YERTTCAL PROFILFS 0F MONTHLY ME&N MERIDIGNAL WIND AND HUMHER OF OBSERVATIONSs 20 TO ta KMs FOR HEISS

PERTOD OF RECOHD Lis62 m 1776 LAT[TUNE AC LANGITUDE =58 tM/SEC TINES TEN)
MONTH/LEVEL I0KM DKM SOEM ' SOKM T0RH
1 =46 =54 -0 134 26 9 hZ 6 &h T0 ¥ -le 41 23 e 309 305 o7 =65 =202 =337
N= 21 21 ee a2 2¢ 2? a2 22 L4 22 72 LT 12 T L] - 3 2 & 2 2
2 120 180 255 265 322 42R 423 512 547 545 SRZ h3l 9l »3) JAD 28}
Nz 13 13 13 13 13 13 1 13 13 1) 12 14 11 ] H_ 3
3 57 L) T2 104 4) L& qn 131 K37 Jro LBT RS 2ra 2%¢ a7 1]
N= & s [ 7 ? 7 7 7 H L [ 6 - . 3 2
& =26 =g =30 =30 =it =22 -7 =5 -47 L] o -%4 =159 =99 1067 as 15D 45 =25 184 190
H= iT 1T 19 L] 18 17 V7 17 17 17 15 1 L 4 & 5 4 4 2 1 1
5 =hp =Kk =45 -85 it =18 -l& =R =1 9 22 109 5 -48 =l12 12 59 16 15 1] 15
Ne 18 R 1A 19 1% 19 1% 1% 19 1R 1A 5 ] 7 & . z ER 2 H
[y T =6 4 29 1& =% 1A 5 127 12 W 97 118 24 =& =0 a5 17 10 -4 10
M= 17 1ir 17 L? 11 7 17 17 1T 17 17 9 Y r ? L] & 3 3 3 3
T 20 1R =2 *2 21 -97 =21 kL] - L 27 i 28 kL .z =32 <50 ag 113 153 183
Ne 18 18 14 18 1% 1e 9 19 e 18 e 1e  EA 14 1300 & + k] 3 3
4 -5 4 1 -24 5 -&0 5 12 7 2% a -4p =) 2393 503 320
L L] 18 in 10 1 (3] il 1k (B} 1l [§] 1l L] 7 3 ] 3
3 2% »2 20 % -0 fd Ll L] I 9 L 1 4T A% 120 120 AT 23 =20 -90 V30
Ne 12 12 12 12 12 12 12 12 k2 L1} 1 9 r 1 L] & L] 2 3 3 2
10 =4 =%H =49 =ad -2h A -3 4l AT 1a0 az I K9e 2T 354 4ds ARG A0 B0 630 510
He ] [ 4 L] 9 L 9 9 L] L L H - 5 % ] 1 L ] 1 i
11 =ké =¥ W L] L0 L1 ag Lad 1w 1IR 32) %0 A1 3le 197 aDé 430 485 L0 B20 )80
W ] A % 9 L] L] ° A ] T i 4 " [ 4 ¥ z 1 i 1
13 =108 «~10n -—né  ~da 3T -l ] v isn K41 L34 SBA SAK A0 8RZ Ted 033 SB1 470 B0 ~4al
Nu [} [] A L} T ? T [ T 7 LI LS 5. % 3 E] b] 2. 1
WFATICAL PROFILES OF WONTHLY BEAN MERINTONAL WIND AMD NUMBFR OF ORSERVATIONS: 20 FO Td KMy FOR THULE
il
PERICD DF RECURD  A/hh m 12s71 LAT[RUNF 77 LANGITUDE &9 (M/SEC TIMES TEN)
MONTH/LEVEL kLo ] &0KH ELEL aoKM TERM

\ -&% =97 =100 =138 =LT5 =200 213 =Pbl -PR0 =265 <256 ~249 283 =231 =102 -30). -283 =351 -244 =238 =3@4 =330 =300 -240
N ?l 21 2l 2l z1 21 21 ¢ 20 1 59 19 1 ir i3 12 12 e a ¥ L3 ] 1 1

2 ~l13 =121 -18% =213 =249 —26Q =guf =755 =2TA =213 -10% «235 -214 =234 =2RT ~270 =322 -224 =leb 50 2% 40 1%
H= 14 14 (£ 1% 1s 14 1% 14 14 1e 14 i 1% 14 11 il k-] 5 4+ 3 2 2

3 =38 =35 %y =93 -120 )yl -177 =312 =152 ~200 22T -LYT =248 =£2% -218 -ju8 ~L88 =280 =184 =107 =156 ~j20 =&l
Ne 19 19 19 19 19 20 20 2n 20 240 20 a0 1R 8 17 17 ir 13 13 ? L] 3

4 29 =a) <&l 5L =62 =Tl «5% =) =51 -3 <38 -22 74 26 37 41 L1 53 T?T 10%  LID 138 240
N= 24 25 e 2% 2. Pe P L4 21 2?7 22 22 ¢ 2l 1 24 i 1% L] L] 5 2

LI 1]

! 12 20 Pa -3 -h -1 14 2 9 17 L] 2 1% 10 F4d ¢ =27 L1 28 AT =a0 L1
Ne 15 17 17 17 17 13 17 17 | 14 la 1% 1% 14 14 13 12 lo 4

) 3 3 2 1

& L] 4 [ ] 9 9 10 AT 1 18 27 18 24 29 2t 28 29 J Fad 2% a0 =a?
HE 1] 49 &1 L3} L1} L1} L3} 51 &4 50 a9 AT a9 K 4 Al W s 29 24 1L} 9 b ]

T 4 1% a8 & 14 13 1 e ET 19 17 h 21 42 51 L2 52 L] 40 Al5 11 1T -ie9 e 7% =9l
Lol L 37 kL kLY 34 AL 3% 5 kL] 33 n Al 3 b1} 29 27 FL I - 1% 13 L) 2 1 2 2

B =7 1 19 14 (%3 1 on T 25 20 3 25 L 51 4R &l L.1] 65 15 73 k1 9 43 5% 100
[ 28 249 36 1.3 39 42 “? »2 Az 2 0 +0 H kL ay EFd 26 22 21 (] -3 L k] k4 1

« 1 =3 L 13 & 1A 3 18 & 28 o 30 75 50 Wl 3T 5% 49 49 2} - =25 =6B -25% -395
we 28 31 31 3w 31 3} w30 S 30 39 2v 26 2 19 ls 4 129 4 4 PR

10 2 31 -P2 =a7 B} =122 -2i% -28] =2R0 -Zb5 «2TA -260 =250 gl =177 =189 =119 =56 l6s 206 298 2la 135
L] 28 2P kL] 1 kL) 21T &b 28 28 25 25 25 2 t4} 21 19 18 i 9 ] L) 5 2

1L =35 =10 =125 -1¥3 =220 =245 =255 =273 -291 296 —PUS —ZNT =295 <296 =290 -27) -272 -2y +161 -le? =}51 -9 -61 -85
N= 1% I8 an " 16 a6 EL b I kLY kL) k] A a5 1l k] 24 19 1a 13 1 T 3 F4

1w 1?2 =h  ~P4 -4 kA -AG  =d% -10T <117 <14% -léh 122 -112 =94 =109 =111 -21e 231 Lp0% =94 <23l -1@7 -218 -283}
[k} 158 1% 1% 18 1 L% IR 1% 1% 15 16 ] L & 3 2 2 2 2



FERIOD OF RECOAD 4r61 TO  8/71 LATETUDE 64  LOANGITUDE 14é& (MsSEC TIMES TEN)
MANTHALF VEL kL L] 40KM SOKM A4KH
1 a4 =87 =76 -95 =111 =131 -149 -159 =177 -i9) -189 -199 -215 -202 ~206 -I76 +138 =133 =ila -125 =255 ~7&
Ne B2 B2 RZ Az AL Bl a0 B3 m0 Te B0 7B T& 3 T2 &9 44T 5. ar 18 10 k]
2 =22 -~13T =48 =4R ~ID0 =A% =1ls =134 <149 =570 -179 -193 =202 -205!-—1!9 -184 =187 -167 =172 =158 ~16% =70 T3 232 154
Ne 96 Gn Q7 93 98 98 98 A 9 Be 96 94 9] gf A3 85 82 72 48 X 19 e L] 2 2
3 <34 =80 =nl b8 =TS ~@2 =AT 71 =m0 =T =78 -BG -T2 -85 «6) . =B] -#9 =568 <31 - ~18% <20 88 134
N 0% @O &9 9A 9B §m w9 9R 94 %A €Y 8T 97 @3 A W B0 o5 48 27 12 z 1
4 18 In ® 3 1 .1 =& -8 -lI ~i& =7 - =37 =7 VKT %S 52 19 T 12l 129 9a k10 Lk
Me }10 108 167 107 105 loia L0} 163 i00 99 oo w8 as 2 9l a9 BS ™ &2 kL) F4] 1% L] 2 1
L] 22 1a 18 15 14 1% 17 13 7o 19 22 an h 24 32 a2 29 L. 8z B9 2 1Te a2
N 97 98 Ll 1] %8 L} o 9 L3 |7 7 @7 W% 93 L2 a1 L1 Ba 7% 82 37 e 5
L] T 14 13 iz 17 15 L] IL] 22 25 22 19 L) 28 3R 57 L1 ] 38 8 B 111 10+ &9 102
Nuw a2 LH LT 8z A2 a2 HZ a2 k2 as A3 Lk} k] 83 [E] az ai B LA [ 1] b1 FL3 [} 4
T 10 A 10 10 13 1 2 13 H] 28 17 2% 20 17 18 54 L) 4y &2 a3 100 18 11a P60 =80
Ne %2 92 8z 92 92 82 92 92 92 %) 01 @3 o 9o 8y 88 AT A2 T &9 80 24 T 1 2
[ 9 L] 3 L] 3 12 LA FE jA 12 14 1% 30 31 33 37T 5 s 0 Te 44 103 58 s
M Th T I T4 s Ts 78 T+ T4 1% 1% T4 TEZ T2 T 89 88 86 83 %7 4l 19 T ] k]
8 2 19 s L [ * 2 6 s 12 3 11 7L &5 95 w8 M 15 77T TL 65 )47 M
Ne A TR B T TR TR TR TR 17 IS TS ¥ 12 6b 64 b6 85 58 49 s 29 1o 1 i
14 & W\ 23 19 7 <5 -25 =32 =43 ~4R -Th =76 =A% =80 <74 <77 68 <55 =14 -8 -} =2
Na 93 53 92 93 92 81 41l 9L 90 A} As B4 79 77 T& TO &5 59 a4 30 ) 1 L3
11 16 -18 =2B =42 =54 -85 =R} =08 -130 <118 =123 -145 -14b clé6 =205 ~l8g =181 =154 =137 =115 -199 =I80 =112 =120
N 82 82 Az B2 AZ 82 A re ya TF ta 12 71 6% &1 62 SB 49 &l 27 ] 4 1 H
12 =18 =1 —18 =-is =TO =101 ~134 =157 =180 =2u) =232 -24% -4l =187 -1%6 =150 =17} -177 183 -9¢ “43 =20 TO
Ne B2 62 HF B3 A} A% m6 &% Ab  BA  BS  65  43  8A A5 31 S1 4 30 % 12 + 2
VERTICAL PROFILES NF MONTMLY MEaN SEA[DLOWAL -WIND AND NUMBER OF DBSERVATIONS» 20 TO 70 Kme FOR CHURCHILL
PEALON QF RECHRD 1741 10 12771 LATITUDE 59  LONGITUDE 94 IM/SEC TIMES TENY
MONTH/LEVEL 0%m . L1 S0RK HOKM
1 =70 =[08 =116 =134 =182 =147 =477 -180 =179 =178 -16% <149 —IP8  ~GU =93 =35 e8f =32 -4l =569 =lb4 <239 =438 =ad
Na B4 8 al Al A2 @2 Hz 81 AL 81 Al @0 Ag 7B TT Y5 88 ST 35 22 [ L T L 1
2 <96 -B3 =§3 -108 <110 =128 =173 =122 =179 =115 =014 =95 =RL -b2 3T =23 Z <30 =13 =124 =157 =354 ~549 -380 857
Ne &0 B0 4@ 70 T &R BT B} &5 85 Ah A5 &5 43 b4 62 GB 4T 35 26 17 13 8 2 1
3 =23 ~37 <34 =30 =36 <-43 =15 -g0 =51 -8} <59 -4 =K1 =45 =34 222 =6 -7 o9 26 =2 -98 =47
N= (1] (1] 71 ™ T2 T2 kA ) T Tl Tq mw T 1] 1.3 ar &5 L] A3 an az 16 L] k]
4 -24 %7 =1l -2 -12 1 7 TOOIS 2« %2 32 80 49 a4} a7 42 3% 133 7 -z B =l9b
N= L1 A0 4T 47 ah  Ah ek 4R W% 45 4G A5 45 aB 4% 45 4} 35 3z 2] (2] & 3
5 =12 =11 =a . FE T 7 5 1 8 7 27 19 15 29 34 3& 4T a7 A1 4T 26 -158
N 28 2R ['1] L Y S ¥ AP WP A2 42 A2 82 A2 a2 &l LY ot wD 3® 26 18 L] H
& -iB -As =27 -1 & L3 A 13 21 1@ 20 22 12 s 28 32 or TT 66 A0 15 «Ab ~aD0
e &3 42 AT AB 4B . &A@ &R &R 4B &R AR 4T AT 4% a4 a4 42 3B J4 24 1% 5 1
T =20 =13 =& -3 [ 3 s 1) 18 21 §2 13 14 9 30 &l BT 59 TL A8 &b =4
e B BT 43 A% A% ek #% A4 43 RY 43 43 2 4] &) 3% 3T ‘30 2o 1] 5
B =27 3 -3 =1 7 k] @ 1+ 3. & 1 12 1] FL] kL ER] el 33 -43 =2 =TT =lag
Ne S5z %2 e 8B TG 70 Yo ta Ye 7o te Fo 70 e 4@ me A0 55 45 3 2l L} 3 1
9 =22 »n] =10 2 @ 131 a0 28 6 2h 30 2% 01 3 2% 42 s+ 40 . EZ8 10 " 36 43 30 =390
Ne 36 % K4 WS 9% %h  Ra G K& mA G4 Ge K2 82 82 B 8. 47 40 2L, 2 12 1 1
10 «3f =l& =|8 =31 =¥ =& =/% =30 =JA0 ~17 -4 ) 11 k-] -1 20 29 17 24 46 29«41 =116 -85
Ne 53 %% L} LT L1 62 w7 K1 81 &) K2 &2 AG HT 8% S5 43 S0 M " N i? L] 4
J1 -P¥ eR4 -G k7 =R3 w85 =L}s =190 =ief =171 a}26 =123 =119 <118 ~J0T <AB AL -04 =88 -108 «2%0 =3aR =513 =at0
Na Lk ] LX) 1 T? Tl 10 (1) &% 4% 69 -9 69 [0 1] Bb [.1] L.T4 LR L1 n a3 s 8 2
12 <T84 <38 <104 =145 =174 =1A7 =iyl -200 -198 =179 =iAl =141 =171 -0 %6 =82 -bi =43 =59 <99 -lb4 =259 =379 »33p
Ne T3 Ta @9 91 Sl 4] 4] <2 &P 92 92 Sz 9 .Gd @3 Be 82 71 ST A5 -2 22 ] 2

A2

VEATICAL PROFILES NF MONTHLY KESN MERIDIONAL WIND AND NUMBER OF OBSERVATIONSs 2¢ TG 70 KMs FOR GREELY

ToKm

-2
3

Tomm



KONTHALFYFL
1 =85 ~-7»
Nz 28 2R
2 -43 -50
Na 26 L]
3 -1 =13
Nz 20 20
4 10 20
Ne 21 28
5 =7 A
N 6 s
& =30 =%
He 16 15
7 - =
We P00 20
L] ] Ll
N» 35 38
9 =0 11
e BN
10 -8 =20
e 20 PO
1t =6 17
Nw 18 (L3
[T TV R 1)
Ne 10 IR
mOMTHALFVEL
L2
He 13 1%
¢ =1 -le
L1 10 ih
A a -
K s #
v =1) =20
Ne b4 1
5 18 -l
Ne 11 1
& 19 28
N= 30 B
T 1 A
N 1a b4
I T
N I i
9 =4 =10
L.L] 11 1l
10 -?» =\
Na 1% L}
1 =13 =12
We 1717
11 s W
Ns 16 18

VFRTICAL PROFILES UF MONTHLY MFEN HERIUIONAL

PEHIUU QF RFCAKD

-g4
28

=53
26

=15

20
21
26
)

-A
15

10
20
36

19
il

-1A
20

13
i

-n9
10

VERTICAL PROFILES NF MONTHLY MEAN MEHIDIONAL WIND AND WURMER OF ORSERVATIONSs 20 TO 70 Xie FOR YOLOQGRAD

=-at
28

-40
26

=27
2n

0
26

12
kL)

1%

20
1l
3
El}

-2
21

L L)

-ht
1a

ELL]
28

a8
27

-27
20
26

1%

1%

14
29

1%
1%

134
D)
‘2l
~hB

=110
1]

kLLL

=17
’R

-57
2?

=75
20

L&
26

1
3

7
15

A
ge

-30
H
=70
1t

~lal
in

SERIAND OF AFLORD

41
1

2
11

7l
-28
1%

=1
1]

N

1a

n

14

EL

>

oy

1

-t
1%
=29
17

8
1%

(3]

=10
in

-43
s

2t
14

-1
11
10

4U
(B
1

-7

L1

L]
[N}

L1 28

in

=22

128
is

=17
#n

-8
27

=45
20

a2
€5
a4
I*
15
19

17
kL

13
kY

=-3R
20

-HA

EFLLY
1]

- L]
’p

=54
27

-4T
20

28
28

12
15

26
19
A

I
3a

iy
20

TN
Kt

=170
1n

Traa TH LZ2TL

=75
=50
27

-4
70

Qsbs TH 1270
an ab )7
" oo
Al [} i
L 14 e

LI TR L

“ ® .
gt -k«
e 1% 13
=T 5 =1
11 1 1o
-18 =21 26
a1 10
-27 =22 &
4 Is 16
%] &0 LY
L] L) »*
T
[} 14 1
W e
LI LR}
“17 =1 a9
171t at
s 108 10
15 1% 111

LATITURE
DKM

-un =82
2n 7R
=40 ~1%
27 27
-5A  «qA
21 21
3a Ja
24 7é
12 -
LY s
25 b
15 15
21 T
1A
20 22
3 kL]
an 40
e PR
-t -2
20 B
-39 =121
LA L}
=11l =)A%
in 3]

A-3

W IND
55

—bb
27

=22
26

=51
21

30
29
33

ao
%)

a2
18

52
3%

ad
21

=107
8

L]
10

-l

108
17

L1]
1¢

=35
L]

.13
[ ]

LY
9

AwD WUMBER DF GRSERVATIONSs 20 TO T8 KM FOR PRIMRDSE

LANG] TUDE 110

-a3
2%

-a3
5

-5
0

4b
#3

12
I

17
15

T
8.1

5
15

LX)
Ed ]

=1
E4 ]

=54
i

=174
1a

-8l
~&8
25

~-2%
20

TE
23
30

26
[})

14
13

2%
34

LL]
24

1t
21

1%
10

&0
21

-39
25

Lo
20

kL)
23

2¢
kL)

5%
15
13

25
s

43
24

Ll
2

-ai
(%)

=187
10

LONGETUDE =%

190
1e

L1]
1]

-17?
)
T8
13

L1}
9

1
41 194 16kB
LI ] a

v
FTTES F RS )

LAT1TUDE
aonm
=14 1k
IEERT
FTEY
10 16
21 =3
¢ &
12. 22
13713
-a5 a2
16 . 4
-21
1o
-29
1t
85 67
FO
0 3
1o
19
. 1s
T
1T s
126 103
16 1n

1%
57
&
2
| B

1
15
-8
16

21
15

1%
52

&
1%
11

L1
Iz ]

w
it

-kna
15

EL)
12

T
18

~20e
i
12

L]
-45
8
~B6
13
-100
1

L)
Y

54
1h

=118
1%

L))
I
10

=00

s

17
-8
~158
O
-&8
1}
=le
)

kL

199
[}
15

-7
1

SONM

=56
2l

=i
25

EL
19

T8
23

23
29

St
15

a0
1

82
3

57
22

1]
L]

4
13

=158
10

DKM

=14

14

L)
1]

=28
L}
3
12

18
L]

-5
L)
&
11

=130
1

(MASER TIMES TEN)

-183 =173 ~l0%
] a '

-S4
1%

-25
24

&7
14

L]
2e

b
27

a5
15

81
9

107
al

1
18
L]
14

T
13

-Th
18

a2
24

148
17
104
22

92
24

109
¥

a5
8

109
10

1z
e

ud
11]

a7
1}

32
it

T3
19

155
1t

109
20
&5
FL]

9%
11

1}
L
187
FL]

6T
17

9%
18

Rl
]

=82
L)

(M/SEC TIWES TEWK

-
L]
.4
5

1]
9

LX)
L)

=28
s

9%
1¢

=190
1

(R 1]

=3
i

Zle
5

10
180
-
=128
2

43

Ll L
k

200

170
1

GO0KM

1’

135
i

154
17

1y
18

124
Ry

147
3

s
1%

L1
13

L1

=12
"

LLLL]

(1.1
2

139
7
3o
L
L&
11
130

12

low
L1

221
L]
199
4]

L
1]

18
[}

&7
3

249
[
288
t
293
3
LT4
9
212
L]
175
-
19%
5
213
is
213
k4
164
1re
]

us
H

140 290 420
1 t 1

207
“
kY]
2
24d
T
222
*
230
2
s
5
2587
12
22
]
s
30
I

180
2

403
3
710
1
EIL ]
T
85
2
3460
h22
4
278
4
400
]
neé
4

70K
443
3
462
"
30
620
2

530
2

an

TORM



A<

WEHTICAL #uOF [LFS NF wONTulY HFPAN MpR | [ONAL <INO BND HUMBER OF OHSEMYAT[NMNSe #0 T0 70 KWa FOR WALLUPY

PEHIOD OF MECURL 1761 10 12771 LAatIYunF 1R LANGITUDE Te (MASFE TIMES TEWI
MONTHALFVEL LU “anm 5aKM 5OKM TOKM
t i2 1 Ll 15 &5 53 LS «A 40 sa Lhe L2s 159 (92 1me a1l 222 226 Fib 19T 228 226 -243 ~27B -3%3
N= 52 LES 54 5% SR 59 LTd LX) L] bk H5 bk 43 [} &l L] su s as 34 25 18 L] 1 1 1

2 13 12 L] L9 27 7 A7 2 -5 L k) a7 AB 11T L3R el 146 k4n 130

101 &7 25 «92 =132 -18 =56
Nu k13 55 5T SA L] 5% »0 bl L1} LR ] LX LTI X ] 61 59 13 52 4} L] 30 29 20 13 L]

2 1

3 3 A 11 10 11 10 k] i -0 4 11 32 %3 53 .13 »7 45 T2 s 13 Be 135 71
H= &6 L] 67 &7 L] L} L) 69 0 n T 70 0 T0 L1 (1] Sk “t EL) 24 18 ] -

5 =17 T 1 13 b 15 4 2 1 134 L RE] 19 4k L] 85 T4 12 Th 9 8% 1% 45 57 120
N= e T8 17 8 Te fLl 79 15 9 T™®” kL] TR TH To 17 5 Tl -1 52 L] 1 14 10 Ll 2 z

-] 1 L] a T 1 mn H) 11 L 1 20 oy 35 . A4 Sa 59 a2 8 1% 11 20 13 -18 -9
NE L} A2 Al 83 A A3 A1 H3 82 Rz Al Al Ag an Ad RL s T0 k-1 LX] 29 15 19 4 2

b -7 4 [] 7 z 10 14 9 11 4 9 12 I LT 55 9 aa 24 43 iz .2 28 kL] Ta 121 3%
N= a0 an Ho -1} a2 e uz 43 Al 8l LF3 al 78 7 T T3 4 L) &2 an 27 1. [} L] El 1

T 3 T S 2 & 16 Lo 7 2 z 22 15 1L ) 47 “8 st &7 33 33 1% 9 L1
L] A3 L] as -1 A4 AS +5 a3 L] HA L1 k] A4 Ba Ra az 7O 82 51 " 32 13 “

L] L] 2 L] 2 4 L} I+ 10 3 2 12 7} kY “8 kL] 9 ze 43 20 11 59 12 3 7 ao
1] aA @ |pd 00 142 K02 12 381 n} 142 iz -1e0  Ing 97 ) L 1] a0 n b 38 a1 12 & 3 ) 3

9 1 " 4 =0 [ * L) 1 L] @ 17 0 I 34 57 T 83} & %) 50 -H =8 16
Ns ™ T4 Te T4 ™ TA o 1o L1} e T R T 17 15 T2 L Sh i9 2% 1% ] k] [}

10 L] LI ] 1 Fad 3l " 9 » .'!.0 40 L L1 -] L] v 4] ul 80 58 L1 =27 24 =A0 (.1
Ne T4 T ™ ™ " an Ll L} L1 Ae az HY ™ L] Te 18 59 EH A5 n 21 1) [ ] ] 1

T L L T L B . TR L I L4 a5 9T A1 1as YA 179 LAD 18a 422 Y24 Bl 11 14 =41 =23 187
Ne st RT aR &R WT W n% wd o mh A0 gh  me Ay 44 Ra 5] af Ay 32 232 1 4 [ H 2

12 =4 =4 ] PO TR B V) ™ ¥ 4o 9 LB7 1M AL 1AL 8B 186 120 12s 96 BA Ak 10% ~A3 40 @0
Ns LT L L1 L LY 44 CLT L wmg we B 4) LY ay 43 52 “h L1 w 22 [} 19 1 2 i 1

YFATICAL PROFILES AF MONTHLY MFaW MEAIULONAL WIHD AND NUMBER OF ORSERVATIONS, 20 TG T2 MWy FOR PT MU0V
PERIOD OF AFCNAD 1/8) TR 12s1% LATLTURF  3e LONGITUDE L19 (M/SEC TEMES TEME
HONTHALFYFL k101 14 hOKM SOKM (1L} TORM

118 1ET bls 123 kk4 135 M09 143 228 113
98 8L e0 I 20 12 3 2

§ =17 -171 ~11 - L] -1 b b1 20 1A 27 a2 L1 hil 7
Ne YT OMIR 119 109 122 L2222 121 122 123 1231 183 123 120 e 104 109

? 8 =2) =2§ =ih =11 <A B [ L8 =1} 3 a9 sy T TA Te 8T e Te &% @2 87 20
Ne 108 FOR 110 116 130 116 k1@ k0 118 jio W18 110 1lo LOR 1¢s Vo0& 9T %0 T3 % 1 0 - |

3 =1 L a - 13 r ~h LI L) iz k] 1 13 5 10 A% M) ™ m sl 4D -1e @M 40 =180 =240
Ne 119 118 11§ 1le 119 w9 Lie 1@ 118 LkA 118 117 ke K1 182 1e8 9 a9 45 28 11 i 1 [ |

L} (L) R Q 1 3] 19 |} Idd 7l 1 =& 2 12 oy 58 &2 sl 28 I8 #2 1l = a =)t =88 -idl
[ P I T L I UL I T L TS b F i L L L 151 181 K80 130 149 149 4R Las K35 1l B9 &R ar V2 L [ LY

5 12 -1 & “ I 15 9 L 1 1] A2 94 &0 4R 3% AD kL) L] 27 =4 3] 1?7 ab
Ne 1AL 161 k7 16A 19 1Tn 372 WT2 172 MT2 172 172 1Tt 17U KaT 162 154 134 L2 2% 12 [} L] “ 2

L] 12 3 5 1) L] ] 1% 5 k] - & 12 38 49 57 Th bk AD 19 10 S4Bl 173 380 3@
Nx 185 Ihh 166 LS 166 1ak La% 18T 1R 169 LT0 170 189 L&B 161 185 149 1M 117 75 L 1] 27 20 * 1 1

T 20 L] a 9 1 1] 13 L) 16 T -2 17 40 S8 &3 51 83 43 - 2 3z 0B 1% 216 227
Nn 4B 189 ls% 18 AT0 171 171 LT2 172 11?172 112 112 17D 189 lék 159 s 121 B A4 28 13 L) + 4

B 1 -1 -a L -1 3 1 17 10 4 2 ~5 7 25 "4 &l e 60 92 3 -0 =ia 2] 3 T L1
Ne 15T J9A 140 62 163 L&+ kA4 104 L4 1aa 18k 163 161 led 15% 155 149 135 102 L1 LR ] 24 ie [} 5 L)

L] 1 =1 4 ? =0 =1 & FUR | -0 -2 = & F3] LY k1 51 55 4 2 -3 8 il 11 -2¢ =18
Ne  Jaé T4%  had 1aH 169 140 (54 Le9 148 149 1449 AR La7 11 142 137 1M (31 L1 57 30 1% 12 L] L) b ]

10 (31 - - -1 3 ? 20 bl 13 1] 2 12 kL] L1 ] ™ T -1 Bz a7 ar 95 108 L T -a?
Ne ISR L&D 1AN 1As  1Ae LAR LfA 178 TY 171 4TY 1Y 1P 472 170 NeT % 1Al 171 9% ED 21 e ® ) ]
1l =8 =& =j4a =2 =b A 1s 2! 2 R w 1L 23 an B& rp 4s TT % =i6 e84 =i1Y <1 3
Ne 100 383 IDL 107 IDE Ina Jua 1ok (AT IDT 1GA [ue 10 10 D7 10a 9T W) Ty % e s 1 3 |

12 <17 =17 =B <2h =P} =2n -1 oA [ A 11 1T A &7

118 bdw 1Y 1de 129 14) ue 59 192 lal =17 -ld}
Ne j00 1010 L0 1EZ 317 132 142 die  11e dls bR 13 Ny Lyl ] 3

3 K1e Loy en P %7 W 10 + 3



A5

VPHTICAL BHOFILES NF wnNEALY HF &N WMER T [ONAL = IND RND NUMBER OF (HSEAYATIONS: 20 TO 70 KMs FOR WSHR

PERTOD OF RFCORD L¢kl T 12771 LATITUDE 4 LANGTTUDE 107 t4sSEEC TIMES TEN)D

MONTH/LFYEL 10XM AOKM SanM 40N TowH
] 14 1 -4 -l il 20 37 13 32 30 ne 9s 1in 134 182 173 168 176 1Th 148 152 a7 84 83 -7 =83
Nz ale LIR 11% 119 11% 1D 1P 1Zn A0 LR FIA y17 I3« h1Z 1Yl 10s le3 kod 9% ay .BA 71 A% 3 26 2O

21 Lk &l Te 1] a9 a3 9s 02 a2 T2 a5 =11 =t =BT
9%

? -7 e -k “ h Q@ 13 =3 =19
a4 89 53 hl 1% 1"

' 1
N 128 124 LEs 124 124 @2 ¢ 12 122 120 118 dle 112 1o k1o 110 119 i0e 162

3 14 i* & 10 1T 18 29 18 -1 -1 22 46 LE] LI ] 5 66 S) 5y &2 54 25 -2 =107 =28
Ns 129 130 130 10 129 129 129 136 129 128 126 124 122 122 120 116 1i) lod 0@ L 3] T3 S A0 28 16 11

4 1t 1n T 9 14 i4 13y a2 11 =11 -l2 27 =3 L3 60 54 LT 33 a1 Ta 89 70 &3 kL] -y =37
K= L1646 164 1ks Mbe Lha 16e  1h4 Lhe 164 Lba 161 181 16l 160 154 151 1AT Q45 138 125 110 log 73 35 22 12

21 ] L3 19 13 T 4 L) i1 a0 »m LL] Ll 5% 50 27 kL kL) L T2 kL] =& =A0
Nz 162 167 183 16e 16& 183 a1 163 1AL 159 180 154 1S58 158 19T 154 150 149 141 135 125 102 7% 43 32 37

L L& 3 * A A ¥} 13 L 12 ki (L] 5 ?h 38 51 57 56 52 33 W 32 56 L1 L1 7 BO
We 158 15 158 158 158 158 108 159 ‘159 1SR 187 155 15% 153 153 152 150 LeS 142 137 124 a7 LF] 52 32 18

T -3 ¥l 3 5 k] L] 15 11 L] 1o 4 13 s8 50 a8 7 39 55 AT 44 4D 6a 5B 40 =1l 25
He 15T 18R 16A 15A 15T 167 1%% 154 153 153 &SP 148 149 145 14a  1a0 136 132 122 112 L1 Ta 59 40 25 17

A 21 4 3 L] & 1 12 (L) 12 9 L) e 28 7 55 65 13 53 a? 30 25 18 19 31 ~38 1a7
NE 174 ITA 17 LT6 kTS 175 ETs 112 172 ITL 1eR lee 163 §e2  15% 15% 150 las 133 125 107 78 57 kL) 11 7

9 12 =1 ? b -2 L 22 ]9 =5 =1 [} 1e 18 2 LY »T S& L1 70 4l L] T 70 23 =3} =182
N 1TY 171 T 172 12 FT2 172 1T LT2 189 16T l6n 165 lbe 181 161 156 145 138 2% 185 a2z 59 «1 19 T

& B 21 3a 24 1% - 3 17 a5 (1] LL] a7 R} Ba % &b Al at TL 29 T8 =12
Nm  1%B 188 159 159 |49 189 19% 159 1%A 158 156 1SS 149 ka7 141 é0 132 130 122 115 106 a4 L1} 43 2\ [}

Los 122 135 d7 1kl e 1ge 18 LLD 6% 41 )04
L. L1] L]

1] =3 4 1a s 21 T £13 A 21 19 41 L)
L-L] 3 16

4 91
Ne L4B T4R 1aR J4R  14B  LaH  1aH BeA Lem ERT 1A% 1ah keb 142 139 139 138 432 13 LW

13 133 1% 107 110 1e? 113 W
13

T A L L L | L E B Wo ek Wk LR 132 ]
] jos sy I 59 @ 1) K0

T
Ne 13T LFM 1P LFS 12e 1AM MR P T R LR T T E g 119

T 3 A
s 1is 1}

YFRTICA, PROFILES 0F HONTHLY MELN MERJUIOMAL WIND AND MUMBER UF OHSERVATIONS, 20 70 TO KMs FOR KENMEDY
S ——
PEALON OF RECOHD Lrs61 TR 1277 LATLITURE 28 LONGITUDE A1 1M/SEC TIMES TEN) °
MONTH/LEVEL INKM ADKM SokM Ll . TOKM

1 3 -1 L] AL 29 kL] “h 21 1] [43 2% 0 L1 AT ID% L] RS L] e 127 B27 " L0 a4 k1) (L]
N kb 148 Lav Bha 166 197 160 k82 1Al Lnl IR0 )5A I%E 186 350 145 13?323 182 12 LH L] 12 L] a ]

2 L& 3 i | e FL s L1 o =2 - 1 30 LX) Tl TR 4R 49 L1 -] Be 125 1oz 18 -9 L1 a7
Ne 125 LFA 130 13T N8 13H Lab 143 BaA  1AP 34T 160 1A TSI EY S LI A L] qa? " L] 16 ] k) L]

3 -, -l 1 [ LI 1 1+ 10 1 R -7 L 1] LI >} 12 L3} T L TR T T 1)) TR T L R ]
Ne LOA 104 In9 10 120 g4 14 Lee MY 126 176 12e L¥e AR e 11N L L] s L1 il 1) L] [ ] L3 .:

v =17 -u Tl an 7 4 «1 -m =9 ? P T TR S LY L L - .. TR L I
T L L DR A L £ P T A L R P31y 1Y% 1% 1A LY 1t LTl )Lb 9 T LR 18 L] : : .“2
L S | B . 3 A 10 1Y LI [T ] e A0 v ss A7 51 s 3 5 =34 20 1Y AT -1&
We 89 9R S 10y 1% 11h 1)A 11R V1A 7 1% 119 L1s 1le L0R 40 wh w0 Te AT an Tq & ] ] l:
L] L] L =4 1 Y 1% D 14 1 13 2 5 4k 8% L2 T e k1] 19 % =§ =37 -7
Ne 96 9a 67 118 114 1% 114 1le 118 31 s 1S 11% 1y an ! . Iﬁ:

1
108 L) L] LL] ™ L1 29 a L] &
L]

1 HY ¢o=12 =1 1 49 L] L a 3 =1¢ - Eh) 50 o7 LL] 63 T L] 7 -7 42 149 T =0
Ma 131 13 132 1IA 4ad lan dek 150 149 150 180 Led a8 L7 145 hak 137 1@t 017 94 a7 25 10 a 9 9

2 14 1 -0 -9 -l L] 14q - i3 -13 3 28 kT4 55 6T ol 38 47 Th 59 41 =16 =14 9
Nx 123 124 bEs 131 133 433 13 134 135 135 134 133 132 121 128 124 120 i)e 99 T3 k3] 27 1% 12 & &

L] 2 - 2 =7 -1 -a it 17 10

3 L) -2 10 n kL 0 55 TZ b4 &40 » =3 ) —t -
Ns  JO7 10R LDA 120 126 125 1P% 126 1P5 121 k23 171 QR0 1 } # - 9:

1o 107 L %1 T8 L% ] p L] 18 9 1 T

1a k) L) 4 1o 11 11 7 10 =10 -3 T 29 19 47 L1 (1] &% ST (1] 3!‘ H 2A L] -
Nn 13T 117 1LA 123 126 2% 14 13 116 13 139 a0 1A% 137 L3 127 120 LoR 0 6% (1.3 21 11 105 5; "lg

L] 2 a9 % &7 st LH T 19 45 86 118 143 lbs 18T lan 1e5 129 134 13% 104 T
Nm t1a 115 116 1R 1iA 11s len 120 117 L0 ke 120 119 1is 11% 119 109 e 79 L.L} 43 kL] :l zg: ?ll' ‘%

12 -7 -T 2 14 1 wk LY 4 &7 51 a7 59 70 s o4 9% L] 1Al AQ .1 ] 3 1] -
Ne 124 126 126 K29 132 113 3% 13 174 13s 134 L3s 134 V35 100 kE» Lle 1RU LY L] 37 (X3 1? 02 ‘: l:.



MONTHALEVEL
1 -0
Ne  TL T2
2 -lo -4
= &5 65
a -5 -2
Nt AB 6R
+ 3y =2
N= 111 111
5 31 3
Nx 0B 1l4
] L] A
Nz 92  9a
T 1% 5
Ne BRSO
A 12 2
Ne 102 04
@ =4 'Y
M= LT 11w
10 =% 1
We 120 130
11 -2 -
L] Ta L1}
1§ =18 -7
He A} A)
HONTHALE VEL
P =20 -#2
M 1L 11
2 =7 =31
hn ] "
3«27 sl
Ns L& 18
L] =8 =80
Ha 18 34
s -1 33
N L} A
& -3 9
Ne 15 18
T 4 s
Na 18 1A
8 -4 =22
N 14 1s
9 -1% 7
[ L] 22 (14
12 -5 =31
Ne 27 R?
11 [T L]
L L] 13 11
114 [ IR ]
He 1D 10

A=b

YERTTCAL PROFILES NF MONTHLY MEAN MERIDIONSL wiND AND NUMBER OF DRSERYATIONSs 20 TO 70 WHe FOR HANALYL
{MsSEC TIMES TEN)

PERIND NF AFCOAD &7n2 TN pesry LATLTUNE
IDKM . AgRM

T 16 2 =2 1 -t =T =% 5
¥1 Te T4 Te T4 T4 Ts T T4

5 13 17 10 2 A 7 LA 1
A5 65 45 ] &5 A% L] 6% &5

£S T 29 Bl b 0
L3 ] L] 49 &9

& 18] 23
LL &9 LL) L1 L]

-3 13 12 - 12 4 -5 5 9 3
1E1 111 QR 112 2 1z 112 112 113
S 9 1 + -4

117 118 120 a2t l2n 12} 121 121 121

9 5 k) ] 12 9 T L3
g8 19z 162 102 10s 108 114 116 L18

[} 4 5 1 23 17 1 & 4
91 93 94 9 Inl 163 105 106 MID
“ a8 19 -0
1o6 109 110 110 113 il& 118 1le 148

10 L3 L] % 16 %] S 2 L]
121 120 12l 121 12b 121 12y 21 ia2e

9 B =4 1 5 T L]
130 131 K32 132 1aF 132 1w 132 m

12 16 12 5 I 2 =9 -25
n] [-L] .13 1] 1] ar A7 B9 M9

-9 12 22 - -2 4 14 13 »
Hl LRI 1) Aa L1} 1] R+ AS Ar

22,

35
Ta

32
&5

49
1]

1%
113
120
1l6

9
1l
119

L3
120

s
132

-2
quN

a2
st

LANGITUDE 160

12
7

*1
L1}

1]
LT-3

a1
113
3B
118
Ed
nq

?7
Mo

3D
1o

1%
tee

13
12

28
a1

T
Ar

9
13

4
[

b6
LL]
8
K12
(14
117

45
1is

b
110
48
(3L
39
120
*%
132
kL]
[ L]

L)
at

L.1]
T2

se
&3

81
&7

%3
109

62
I1s

*5
(3 ¥

as
1GR

&4
1%

43
114

L1
132

b
ar

115
L1

DL

53
T

54
62

4B
L1}

48
17

-2
151
47
109
A5
103
53
17
‘h
116

“Z
131

1
8%

132
L 1]

23
L1J

Ll
89

29
LX]

42
104
58
103
58
183

67
87

kL]
- 107
9
1
5
121

a5
LR

p2r
A

27
35
55

“w
59

AT
99

8
9

Ta
93

L)
T6
*0
191

54
102

52
109

40
o

120
™

e
Sa

&7

L1

k-1

T7
a6

b2
76

T6

5.

0
(L]

a7
80

B3
ag

56
9!

1]
T

13
[}

14t
k1

102
s

ri9
L]

81
85

64
7

-]
S4
4
L1

L
sl

55
12

L
L)

a1
L 1]

i2e
b

1L

Te

(1-13
29

1s2
14}

18 123 <108
1& 4 3

3
a
Y
&

5
14

L]
15

3%
12

Te
12

39
20

L]
25

25
1%

78
1

91
T

120
&
=133
3
29 =111
T4
5 %0
L] L]
2 =5
T &
15 =86
11 L]
2 10
17 9
=24 110
12 1
51 «"
19 &
-7 &6
L] 3
148 a
L] 3

VERTICAL PROFILES OF MONTHLY MEAN MEAEDIONSL WIND ANO HUMBER OF ORSEAYATIONSs 20 TO 70 KMy FOR OR,TURK

PERIOG OF AECORD 9/64 10 (2708 LATITUDE
30km LY L]
=36 25 10 =-L7 I T -7 L] 12

11 20 2k 21 (4} 21 2 21 20

Fad ] 2 50

-29 23 =1 =20 1n
13 13 13 13 13

a 13 12 13

L] 15 V2 =5 -4 9 16 i 5
18 2 20 20 20 20 2¢ 20 20

37 1t 12 =T =74 =20 =1} =22 +21
14 %] 18 18 18 IH |4 17 17

k1] 18 3l L] 2 2 s b ]
L A L] ] L] A

1 -3 -3 - 23 A - %
1% 1% i% 1% 15 1S 1% 1% 15

a8 =9 =11 -1 19 10 -3 2 -5
18 8 19 19 19 e 19 19 9

15 «js 10 =l 16 -k -8 3 =35
[E L) 14 14 Is 14 14 14 14

23 - =0 3 =1 13 L * =1
2 2h 26 ¥ 26 26 2% 2% 25
-2k a2 3 19 -2 1 2 1 &

L] } ” o » 3F ¥ AL . 4

-37 k1 [} & =]
17 1y 1N 1

1 1 22 17 =20
1 " 13 12 & ]

E T L L T 1]

~2Nn Ia L] 23 nr
v 1] 14 n h

] n 14 14

1

59
20

-1
13

19
19

28
15

bk}
=121
11}

=10
1%

~Z1

LONGTTUDE
9% T
0 1%
88 (1]
11 18
43 54
9 9
16 54
1% 13
LE] 24

8 L)
42 S
14 12
17 s
19 LL:]
18 15
11 13

a L]
24 28
1A 28
il 30
=1 I
11 13

al k12
0 L]

T ],.

82
19

¥»
G
19

L2
1%

&2
8
1e

&9
it

=3
11

kL
24

L1
Fal

LL}
12

Ah
in

SORM
»

17
1]

L]

0
[

a0
1

92
L]
a8z
L]

1
15

)
0

58
22

38
28

(13
13

137
1]

IMSSEC TIMES TEWY'

28
12

"
1%

52
[§]

T

L 23

13
a2
a3
19

L]
25

142
1l

LL)

L]

o
-]

L3

IR L-

32

isl
*

103
-

a7
92

(123
2

-1

18
1»

EH
10

=38
r

29

290

SOKH

A2

2538
2
L2}
]
2
»

]
1

419
1

TOKN

=216 ~291
3 3
=91 =388
3 3

& =77
4

=70 «a?
3 3
=43 -225
S )
184 222
1 1
L] L1]
Zz ~115
3

-3 =20
H 2

Toxw



MONTH/LFYEL
] -1 =12
N» 9 kL
z =12 =27
= 46 a8
3 -la =32
N L 1] 1]
b =20 =39
L[] L] LL]
5 =2 L]
w31 n
L] L] 14
L] Le ] an
T 3 4
Ne h 13 14
A 3 4
Nu % kL]
9 =1 =l
Na R L in
10 =9 -4

Ne (3} Al

L1 =127 -20%
L1 k1] 3o

12 =7 =11
He 44 45

HONTHALFYFL
1 2 11

e, %2 42
H 18 18

e 23

3 -8 =5
N 33 33

L k-] A
e 81 51
5 & =33
L] 59 &0
.3 8 21
Nz &1 L3
T 3 -5
Nz 1] S5
[} =8 22
NE a5 a7
q =5 1%
Ne T4 s
19 1 L]
N 4k (1.3
11 L] L]
Ne &% &R
I a2t -8

Na 8L B}

A=7

VEHTTCAL PHOFTLFS NF MONTHLY MF AN wp TR TOMAL WIND

PFHING NF RECNRD
30KM

' [ 5 -7
39 sk eE 4k

L] 9 13 L]
At “R 4B 48

4% 46 hty 4h

=20 9 1 -3
b 47 &7 »7
] 1 (%]
31 n k1] L1

9 L}
LE 55 4% &%

-21% =137 =13 L
hl} it 33 EE]

=12 18 . 13 9
4% 8% A5 b

-4

n
11
*

i

-1
at

-?
1

-z
5

-4
a7

17
13

12
LX]

K261 TN 32711

-6

=t5
41
=18
4%

47

VERTICAL PHOFILES NF RONFHLY HF AN

pERINND of PECORD

e

? 12 =5 -4
51 1 L1} 51

-1 =8 =37 -al
24 24 % 24

=18 -1 =19 ~-al
33 34 1 A%

& 9 13 =3
51 51 sl 51

11 -3 =1 -5
L1 LU L 1] L1

1L =1 -0 -H
w1 &1 AL &

] 4 T 14
56 49 L) 9

2% ] -¢ +b
Se &0 ad L1

3 -4 =10 -33
15 s % 1%

1) ‘ln £ =4
YL L Y |

14 (3 L] -4
L L] L1 Wi b

1 I 11 =1¢
a] o A1 N}

-1
4yl

-4t
b
i}
i
-5
L1

rla
An

-1%
hl

=zn
b

“1R
L1

=2b
"

o7
L} ]

-k
ok

1)
KA

B L]
41

=42
Ll

-zl
kL)

-Zh
5]

—14
ad

k3
&l

-7
L3

=17
A0

-17
1%

=23
LH

T
»1

L2

won TN 17771

Gl

T

prs
al

-1n
5%

-11

LAaT]IUDE
Agem

-19 -
aT a4l
Y
&7 %0
=17 =10
P L)
=6 =1n
AT A7
1 -5
b1 n
-l " A
29 29
9 T
34 I
3 =W
Tk kL3
~i3 =1
»3 43
1% =}
CLIE L
29 29
LR 2
¥4 17
LT w2
MERIDION
Lat1Tuns
AGER

1T 1%
LY LS ]
~15 =11
2% 24
il =32
L kL)
Lz kL
L] EL]
9 3%
6z 6l
w22
a0 &0
4
.59 9
L] 12
ad L3
-2k ]
15 A
iy ?
2% L3
't L]
wi w1
1n 1t
L1 -1

17

42
3]

17
50

14
a7

-11
7

-7
&8

-4
LK)

1=
)
&l

=
X

'l
3z

28
(3}

wIND

9

in
al
24
-3
kLY
L1

24
13

kL
&0

3
59

&
14

-2
38

13
4“3
am
a1

11
B

AND NUMHER OF

LANGT TURE
-3 kL]
46 A5
% LY
w0 51
16 24
L1 43
% 33
al 49

9 27
w2 3

2 27
27 Fi)
- -8
3 29
a0 22
LE I 1
1= &k
A %
=l iz
LL I
54 T
L1 k1
kL 43
19 ad

Ah1> NUMHEM (IF ORSERVATIONSs 20 10 Th kMs FOH SHFI

LN fUDE
1 23
LUt ]
-3 lo
e 2

bt L]
% kL
k] 5
&1 ST
s 27
&3 59
L1 14
A &0
13 28
50 59
L b1
aD 9%

. 2]
1) 32

T
LT &3
AT AT ]
LE] Bl
L 1l
T

H2

AT
L3

aH
“?

24
&0

A7
Ly}

kRS
v

L1
b4

An
4n
e
oy

o
e
r
10

33
%

L]}
LL]

1
22

kL]
s

20
L]

27
LL)

L4
a0

S0
45

s
59

L]
3l

¥4
G2

&l
L1

OASERVATINNS»

50KM

X ]
«0

0
a5

36
EL]

3a
2

58
2%

ar
A

aq
22

as
23

1]
1

[
L]

a8
28

50
31

CT-LL)

»Y
L2

L1]
1%

S8
3z

35
5%

4
55
1)
L]
58
L9
51
59

AQ
29

L]
L

27
L]

al
L]

|wsSEF TIMES TEM)

TE
323

1]
40

52
34

45
3t

Ll
26

98
IH

Ta
1%

R4
2n

™
kY

V2
53

b
21

73
27

(RsaLr TIMES TRN)

e
kL)

%
1%

T
o0

I
52

L]
52

L1
57

L1
S8
13
55

35
2T

(11
a7

in
&l

1]
ay

61
iL]
24

58
F]

Tu
2%

59
4

w7
12

[-2.]
3]

%
3!

Ll
1]
2h
E1.)

Tu
2L

10%
0

=13
7

1}
19

L]
2t

T
a7

as
sl

112
54
Loz
53

b
Sa

-0
24

e
L]

14
-

0 1o THh &Me FOR ANTEGUS

as
18

109
21

65
21

104

15

v
29

1]
VT

ag

25

a2
43

53
45

108
L1:]

109
a4y

L:1]
e

19
Is

i
146

al
+l

i
L}

186
T
102
13

az
13

118
[}

13
1%

Ll
2
ao

1

b
21l

145
8

=51
[4}

L)
13

B3
22

a7
kk]

3T
n

L]
L1

"
3R

L1.]
w

28
1B
117
“30
L1
44
&l
3

BORM
124
2

1

L]
128
6

133
5

127
3

i+
2
A5
*)
=%
13

L)
2

4OKN

=20
1]

=8
1¢

43
17

4
1]

=3
22

3%
kD]

o4
33

L1
a0

[:1]
1+

?
a5

P4l
£

Lo
L]

140

-

1
2

~2h
e
H

190
1

100
1

=1
12

28
5
=7
11

T2
13

T2
12

108
1y

Ln
24

21
17

-~

182
13

22
L]

tLd
17

-110
]
24

09
s
33

z15
12

=27
113
3
71
1%

el
.

-188
1

=23
2

105
2

L
L

=95
i

=110

280
1

209
1

TomH

-132
1

TORM



YERTICAL PROFILES MF #ONTWLY WEAN MEA[DIONAL = IND AND NUMHER OF DRSEQVATIONS.

PERIOD OF RECORN  3s61 TN 1041 LATITUNF
HONTH/LFYFL ELEL] LT
1 3 -* 16 2 . 5 1A = -l -1 -5

h= 27 27 E 2R 2A 2% % 29 9 2R Bl

2 =0 =10 «5 ] v L LI T 2 4
Ne 21 2t Bl #F we2  Fe gF 2P e B4 2%

I L] =1 ] Ph =] -3 -2 -8 in 15
we 26 PR PR #M B P8 ph P PR 2ZA PR

4§01 187 kL] L] H A k] -h [ 21, 24
L 20 21 zL 21 21 21 2 ar b 20 2%

5 5 =14 2 1 S ? -7 * 12 19
L] 19 12 1% 19 14 19 ia 19 ie i 19
& 3 + 1l ] -3 Ll s =1k i, 2l 1]

Na EL 2¢ 24 2 24 2% FUT-L e T ]

T -3 i L] ? 1% » A T 7 %] -2

Ma 2} 21 21 212 2 ¢ 2y 23 21

LI S| A 2 18 -5 -4 =1 -3 =17 3 12
Nu e 32 2 Ll ¥ kT4 az a2 2 2 7

9 «g =12 ] a8 9 -2 =13 -t L] 12 %
H= i1 EX] 33 EX] 33 n RE] ER LE] 1) hk]

10 2 3 -0 -1 2 -1 -7 -5 L) Ly -
L1 kL) 10 30 b1 30 kL) an 30 g Ap 30

[} & =A =4 =15 ~2 3 =10 «hr -1 =lA ]
Ne 13 13 13 12 13 13 13 13 13 1) 14

12 18 b -1 L] 17 L) 11 7 & 5 -l12
= 23 22 23 23 ?3 23 21 .23 23 21 22

‘IEH11CM..V?“OF'IL|S DF MONTHLY WMEAN HEHEUTONAL wIND

PERIAN OF RECORD 10742 To l2711 LAaTItunt
MONTH/LEVFL Mk AORN

1 -8 26 5 =M -9 = j b2 1M q 5
Nw L1 8l LY L.L] LY L1 (-1 L1 &h L1

2 2 2R 10 =20 =14 -A -3 L3 - q A
L L a3 Al RS ] RS a5 He L1 Ag L] a5

3 9 4% 32 =M =23 -1 1 1% L] -4 ]
N= LT LT3 f2 &5 L3 LT L &7 L1 L] 75

L 5 13 13 -6 -k - -k 2? A is 76
Nw &3 (3] 43} LE) Ta 0 I T0 L Al -]

s 10 13 L] T -8 1 15 13 17 27 s
N L1} &1 &1 LL] L] 65 L] T0 12 1 13

& =5 =82 -&T =32 =12 A -2 -5 14 B 17
W= (1] L.1] L1 70 73 L 1] 3 T3} ba ] T3

7 » - ] 2 - 1k . 9 15 23

N& - 9% 94 a4 95 Sa qu 100 140 J6p 9% 99,

o -0 L) 1 13 21
Ne 93 L] Qe %3 L] st Jud L L L] 9% L]

L] -0 1 =4 =iD -9 - =3 < L 3 a
N= 3] Al LE] EL ar H? ne HT A At Lk

10 3 ] h =R =kA =]y =2 -] - L b
M Loe X0k LDS  Lig 130 113 112 111 113 181 33

11 =% =& -4 =1 =14 -4 1o 14 ¥hoo1s 27
Ne 46 901 90 83 94 95 Y5 96 4T 96 9

12 =19 =8 =R =20 -4 -4 -1 5 A -1 -2
N &5} 81 K3 68 BT  AY  mm KRR A5 85 45

A-8

]

B

“1
2

L]
28

w1
20

20
19

1L
2%
23

28
12

17
a1

-15
3o

22
1%

£
a2

-8
3]
ar

11
L1

28
Ba

kL]
73

19
T2

28
L)

2L

an e @
RN WS we

LONG] TUDE 16T

i

27

1%

24

k4]

ol
»0

L
14

e
29

22
23

¢
1

13
13

1)
an
1%

Rkl
22

72
21

58
23
28

S&
20

39
1]

3
24

2n
2)

L1
32

1
R

L]
el

21
(13

27
24

L.I's
26

27
21

28
28

%0
20

k1
1%

“Z
23

32
23

43
3z

18
32
52
k1)

33
14

Il
21

GOKM

Is
28

62
21

57
27

3]
19

43
(L]

A%
24

49
ee

31
n

e2
32

b4
3t

(1]
[T

42
2

M/SEC TIMES TEN)

15
5

7
21

1
28

k-1
17
e
19

“q
23

L1
22

ab
71

56
32

*0
kD]

3z
14

kL]
24

1}
21

33
28

-4
ks

2%
is

12
23
&4
20

3%
L

ay
31

A0
[k

a2’

16

hed
L)

2%
13

T
2%

=33
12

5]
(3}

240
22

35
i8

13
25

23
L

-8
29

a2
13

&%
18

=8¢
20

4T
1%
ie
-57
[
-32
-40
1e
-28
-37
2l
-3z
1%
22

25
1

50
8

LORM

=BS
15

=101
1a
22
14
-3
-]
42
1.1
1Y
11
=27
T
.78
13

-l 05
12

=58
@
=174
T

-8

B

-0
2

~50
3

ST

L]

~i90
3

~3D
=52
L]

i
L)

=127
L)

=io2
3
-21%
2

=150
3

had
1

)
160
3

29
3

20 TO 70 KMe FOR KMAJALEIN

=1b
1

AND NUMHER OF OQHSEMVATINNS: 20 TO O Kh FOR ASCENSION

LONLT TULE
=13 ~80
L)
11 =31
Rs 88
1T =
[ )
Q 5
R} BZ
ET R )
7y T3
20 22
T 69
6 24
LT
LR L)
¥R H
15 »
w7 Ry
1 -30
ISP Y
24 2
LY T
¢ =2n
T

%

=78
L1}

-48
ar

-kl
Ta

-le

-
%2

-7
a%

Y.
16

=78
Q2

=38
b4

S0KM

~93
62

.13
a9

~Ga
n

~24
ag

-1
13

19
L]

“2h
41

=29
20

—hh
L]

T )
114

=32
e

=50
b

(H/SFC TIMES TEMI

=12
42

b4
Ay

=51
L

=22
78

-2
T2

=11
1]

38
L L]

Yy
AR

ah
LR

=15
1

-13
9l

-5
LF

=]
SR

ey
-}

=42
1]

14
)
-3
&2
~Z0
.L]
=)
Rr
-tu
An
-3
Loy
=37
8T

=&k
bE

=1k
3¢

-28
a2

-23
L1}

20
LX]

b
oh

~1%5
59
I

-3
By

-7
-3
A%

=19
8o

=64
5%

=13
L))

=13
b2

=37
S0

15
59
st

-3
51

-8
(3

-,
1]

-1
%7

-2
L 1]

-39

-B3
51

60KM

=30
23

-6l
34

=51
25

-38
28

-5
EL

g2
29

-28
a5

=26
el

e
hL]

=47
34

=20
3z

-143
5

%
13

-
18

a7
15

=135
5.

=18

T
-3
-2

=-T8
L]

2¥5
2

39
.
=1k
.

F34

=170
1

188
.

45

=-1&
L]

TanM

TaKw
(L]
2
140
4+
Lo%
2

=237
4

=100
T8
-220
2

97
&0
st

1n?
3



B-l

APPENDIX B:

MONTHLY MEAN MERIDIONAL WINDS NEAREST 90°W AT 5° LATITUDE

AND 10 KM INTERVAIS
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APPENDIX B: (CONT'D)

IAT, JAN FER MAR APR MAY JUN JUL - AUG SEP OCT NOV DEC

80 -27 -35 - - - - - 2 - -28 - -15
75 -26 -30 =21 -3 41 2 3 2 25 -28 -l4
70 =24 -25 ~13 -3 03 1 2 2 2«17 =24 16
65 -20 -19 -8 2 2 2 2 1 2 -8 -17 =22
60 -16 =12 -7 1 1 2 1 1 3 -3 -13 -19
55 -8 <4 -6 3 1 3 1 2 4 -1 =11 -18
50 -4 =2 <4 4 1 3 1 2 4 2 -5 -8
45 0 -1 -2 4 1 2 2 1 3 5 1 2
4 10 1 1 301 1 2 1 1 5 5 8
35 9 2 1 1 o0 1 1 1 1 3 5 9
30 5 2 0 1 0 1 -1 1 1 2 3 8
25 & 2 0 0o 0 0 o 0 1 1 2 6
20 3 1 1 -1 0 0 -1 =2 0 1 -1 &
15 3 a1 -1 -1 11 -1 -2 0 -1 3 2
10 2 -1 -2 2 2 1 0o o 1 o 2 3
50 KM

IAT. JAN FEB MAR APR  MAY JUN JUL AUG SEP OCT NOV DEC

80 34 28 - - - - - 5 - -18 - -12
75 =28 26 -17 5 2 3 5 5 5 14 -27 =13
70 =23 -22 -10 5. 2 3 5 5 5 =10 -23 -l6
65 =18 =17 -7 303 4 5 4 6 -7 -18 -18
60 ~10 -8 =3 3 3 5 4 3 6 -2 -11 -18
5 -6 =2 3 7 3 6 5 3 6 3 -3 -16
50 0o 2 5 8 3 7 5 2 6 6 5 -6
45 9 10 7 7 4 6 5 2 6 6 10 7
40 18 13 7 6 4 5 5 4 6 7 16 15
35 18 10 7 4 5 6 6 6 5 8 15 15
30 .15 8 6 4 5 6 6 6 5 8 13 11
25 9 7. 6 4 5 7 6 6 5 5 11 8
20 8 6 6 5 6 6 6 S5 5 45 7
15 7 6 6 5 5 6 5 5 6 2 7 5
10 5 -5 5 3 4 5 5 6 4 2 2 3
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APPENDIX B: (CONT'D)
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APPENDIX C: THREE YEAR (1969-1971) MONTHLY MEANS AND STANDARD DEVIATIONS
MERIDIONAL WINDS, 20-80 KM, AT 2 KM INTERVAIS,

HONTHLY MEAN MERIDIOWAL WIND: NUMBER OF ORSERYATIONS, AND $TAMDARD DEVIATIONSs 208 TO 70 KM, FOR HEDSS
PERIOD OF RECORD l/82 To L2sTe LATITUDE B0 LOHGITUDE =58 (M/SEC TIMES TENY

MONTHALEVEL I0KM 1L Soxm . DL TOKM

1 =48 <33 =29 10 24 49 b2 b9 .13 Th 39 -9 &1 323 316 203 304 [T I -201 '33¢I
L 21 zh 22 22 22 22 2e e a2 22 22 17 12 T . - 3 2 2
A6 148 129 150 189 186 250 24 2TT 2TY 323 AD9 Aaé 314 2T I8 3TE 22z 125 22 AZ

2 120 180 2%5 26% 322 428 a2)} 512 507 545 582 531 43 537 2sb 2BY
Ne 13 12 13 11 13 13 13 12 13 13 12 il 11 B a 3
129 146 188 23¢ 392 32T 415 407 A3 S48 580 556 S3T 380 JlA as)

3 w1 3w T2 104 Al 3186 98 130 13T ATO 18T 2s5 225 ¥Z T uo
& [ 5 b T T 5 . & . z
V18 12% 121 139 148 170 153 165 194 93 244 177 227 213 2%0 130

4 =23 =8 =29 =28 -45 2] -6 -4 -6 ' & lﬂ. -i5 -158 -98 197 68 |50 4% ~24 1BO 190
N= 17 Ik 19 1) 1.1 17 17 T 17 17 1] 14 9 ] 4 ] Z 2 2 1 i
23 131 116 188 120 §3% 193 198 T3 183 199 153 193 6 IS 225 120 i85 205

S =pl =53 =4k -Bé <d) <17 +i5 =7 =30 . 1¢ 22 109 25 -4B =111 12 E1] 15 15 10 15
N= 18 18 18 19 19 1% 19 19 19 18 1] 9 L) 7 & - 4 2 2 2 k4
122 108 %6 100 95 88 . S5 48 100 60 138 207 222 247 218 105 &0 95 &5 a5

L] T -5 . 29 1% -4 15 5 12 12 L 87 11e EL) -5 45 17 10 10
Ns 17 17 1t 17 17T 17 7 17 17 17 1T 9 L T 7 5 & 3 3 1 3
33 a1 49 s 5 T - 6% BO TS 53 58 66 112 138 13 15 171 105 T 57 83

T 20 18 -1 42 21 =& =20 38 4 4 27 a6 28 3 =1 =3] =9 113 153 183
Ne 18 18 18 s 19 19 19 % 19 19 1% 1% 6 14 13 1 L] - 3 3 k)
R SO | ] 45 49 136 258 126 95 1 78 85 118 1T+ 165 TO 12T 149 &2 122 1w
4 -4 + 1 =23 S =59 S 12 2 25 & -4 -2 3% %03 0
LU, 1} | 1] 10 11 11 11 11 11 11 1n 11 a 7 1" 3 3
42 I8 A6 68 oT a2 sz 4! L1 4% 8T 18D 1S53 190 11% %2

g 29 42 2 B Fi- S & 1] L] % 92 73 47 B9 120 120 &7 23 =19 -89 130
N» 12 1z 12 12 12 1z 12 12 2 11 11 9 ¥ T L 4 * .3 3 3 2
35 S5 58 32 89 105 W2 83 120 124 124 10z 127 95 86 125 02 85 I3e 282 M

10 =63 =53 =48 -39 -2% B -2 24 ar 14y oz 70 192 274 354 404 B8O &30 64D 830 §T0
Na L] ] ) 9 L) 2 9 9 9 9 9 8 s L] L s ] 1 1 1 1
LI ] ¥ Tt T 92 ™ a8 13% 192 28 ST 268 314 0% 287

11 =13 =29 39 3 LI I ] B8 180 138 1la 32} 330 3el 3ITD 392 406 w0 505 610 320 350
He L) ] 9 9 9 b 9 B ] ? T 7 4 ] 5 k) 2 1
&Y 9% 130 112 126 100 131 18 258 331 153 180 284 332 31T 1S 240 %

12 =107 =99 -83 ~13 =38 -q ] T 180 141 134 288 306 620 682 Tl 6831 553 470 %00 -ed9
1] ] [} ] L] T 7 7 7 7 T T & 5 S 1) & 3 3 3 2 L
128 114 169 U84 188 194 188 23 TR 223 J2¢ 3a2 D32 32 )30 JAT A46 S1a STS T30

MONTHLY NEAN MERIOIONAL WIND« MUMAER OF OBSEFVATIGHS-. AMD STANDARD DEYIATIONS. 20 TQ TO ¢ FOR THULE
PERTOD OF RECORD /0% TQ 12/7) LATITUDE 77 LONGITUDE 69 (M/SEC TIMES TEN?
MONTH/LEVEL IORH 40KN S0nM SOKM ToxM

1 =69 ~10% ~108& =k&4k =8O =Z)% =227 -z!l =274 =284 =279 -274 -279 -E&D -30! -300 «282 -3%0 -241 -235 =324 =329 -29% -?59%
Ne 20 20 20 20 20 20 20 19 a 18 I8 JL.] 1z 9 8 ¥ * 1 ] 1
159 182 179 181 204 225 287 JlZ 323 362 410 455 8D 503 510 Sﬂﬂ Sed S85 S8)1 421 293

2 -125 =14) ~20T -261 -209 ~337 ~345 =158 <390 =217 -a48d =375 =378 -3ITB -418 ~389 =2T] =727 -1 50 25 40 10
s a8 a8 8 L] L.} a L] B a & T T 5 5 L] 3 2
182 100 111 1H0 161 109 131% 18 234 300 329 352 A0S 40T 381 38T 338 298 263 57 5 20

1 =19 «BY =44 =104 =led «}ST =212 =214 =232 =260 ~2TA -275 <2TZ ~Z4T =242 =2)7 «204 =239 -181 =106 -LF4 =119 <39
L] i6 18 1% Is 14 16 16 14 14 14 16 18 18 16 is 15 15 13 13 T 4 3 1
198 216 258 248 281 24l 233 241 258 257 265 279 27D 268 248 234 2364 185 157 1ST 87 65

4 «A8 -51 ~-40 =19 -2l -7 =8 =7 -5 20 28 z1 7o &5 41 53 88 &8 92 104 110 135 240
Ne 2 12 12 12 12 12 12 12 12 12 12 12 1z 12 12 11 9 L) L] 5 - S 2 1
57 % 55 I a7 LL] LAY | a1 53 &2 59 52 & 88 %6 57 43 % M 40 45

5 1 -12 -5 19 T o=1% =28 -1¢. 7T s 22 12 ’ 16 12 =16 =3% =3 =17 =42 &7 3N ~1s =34 90
N= ? T T T T 7 7 T 7 & ] L) 5 & -6 5 5 s “* 3 2 2 H 1
1 1] 14 10 &9 27 26 L) 34 &6 BS 42 66 45 99 205 150 131 132 1)) 91 100 as 100

a4 =0 S n * ¥ 8 L a 14 =0 bL] an 11 k] 15 18 18 it 1) 18 20 39 -4b
W= 25 25 2% 23 23 2% 2% g8 25 2% 24 24 24 24 22 19 19 19 15 14 1l L 3
[T .- 2 20 23 22 34 27 26 J2 “l 3 3 57 48 58 L1 . T9 100 89 135 127

T -5 2 =1 3 -l 14 5 L3 * 12 TN 3 ¥ &0 b2 [} w 27 T 64 150
N= 12 12 12 iz 1z 12 12 12 12 L2 12 1 1 [} 1) 11 1o 110 ° T -3 2
13 .7 kL) 26 21 28 26 F4 kLY k] 3 AL 22 n EH 33 32 L3 .z AR 48 60

A =10 s =1 a L] 18 33 15 15 21 15 35 5 3a an 38 59 61 123 a5 n 42 55 140
LL] L] L] 8 a a a -} ] ] ] ] ] 8 8 8 8 a a a L] L] k) 3 z 3
24 LE] n 28 (L] 27 20 L1} 74 17 21 a7 43 L1 ] L] 55 b4 5 re AL 26 i1 L]

L 2 =102 -1 ¥4 5 24 1M 20 *h L4 24 5T 20 kL) n 15 2 Le 18 =0 =|% =4 =&l =254 -4
Ne 12 12 12 2 12 K2 12 17 3] 1t 11 u 11 11 (1] 16 19 (L] e 9 7 L) L] 7 2
18 333 %7 AT 4% &0 &Y T? 57 Ty M s T3 T as w97 18 8 B Al KON ITS 2lS 2PS

18 21 n 50 L Lo » b1 13 27 27 F13 33 R 1] 85 131 138 14T |92 1Te FAT J0& 302 EKD L3%
He 3 11 12 12 12 1? 2 12 17 [Fs 12 12 11 1} 10 Y ° ? & il b3 L3 ’
L3 at 90 LIL 1% 122 1L 1% 14 14D M40 183 k2% 121 k36 1% 18T 1a0 372 1A 21T Zib 2

1 =88 =TL -5 <LE3 =148 =1a8 =168 =[36 =]AA =149 -1ad «135 =170 =184 =)o ~158 =170 ~iTe -130 -IN =187 =92 -82 <B4
L L L e S T ST A T L N A L N L I L L R L g roo 2
L2e Bew 139 139 M%s ha0 1dE 123 1% LT LB e 142 137 1%0 180 2LA 209 156 1 Js 149 13 &0 A%

12 =10 -19 =B334 «7] <88 =127 131 -142 =190 =199 =138 =109 -T9 -4B 9% =48 93 100 =109 =139 =20% =768
He 18 1 19 14 10 10 10 10 10 10 10 19 @ L) a L] . - 3 [ 1 | 1
127 135 146 18T 136 174 43 165 180 1Te 185 193 105 % 95 1% 28 57 102 180



MONTHALFYEL
1 11
Na k1) e
43 50
.2 =12 =16
N= 23 23
™ 76
3 -1 =i
Nz 22 2
EL Y
* 32 21
N= 35 35
LLd N
5 2
e 28 28
A2 18
] 14 20
No 21 21
L4 114
7 10 15
Ne 29 20
29 13
a 52

L2 26 26
17 24
9 . 7
e 1T 17
32 2Aa
1 21 1)
N= 1 13
kL 7
11 =s3 =30
L L] 17 17
LIS )
12 ~19 =1}
N= 12 2
126 G4
MONTHALEVEL
I =18 =40
NE 28 28
65 at
2 =115 «59
N= 19 1%
96 2al
3 =21 -1
N 22 22
h k] k1)
4 =82 =99
L1} 1 1a
na 216
5 =1L =a
Ne 12 47
17 ¥
& 23 =23
L T 1
6 21
T =2 -7
N= a R
26 11}
B -7 *
Na L] q
EL kL]
9 a%? -9p
L L] L] 9
&5 13
10 -a0 =2A
N= 2 22
(2] b
11 =24 -57
Ne kL] Jo
TL 132
12 -R2 =9
N= 37 EL]
a1 247

c-2

MONTHLY MEAN HMEMIOLONAL wINDs NUMBEH OF ORSERYATIONS: 4ND STAMDARD OEVIATIDONS. 20 Ta 70 KM, FOR GREELY

PERTOD DF AFCORD

1
"
49

~6%
17
99

-9
12
L L]

=50

1aT

~-11
93
=35
23
19
-T1

13

0K

=19
bl
1315

=52
23
a0

=104
22
[ 1:]

-2
A5
51

13
28
27

11
21
22

1z
20
1%

-4
26
25

Leae 10 12470

s
=20 =25 =47
29 2% 29
1a6  1AZ 23]
=19 -9¢ -99
23 23 23
ar 109 11&
=128 ]38 =149
e 22 22
107 14% 117
~& =il ~-l&
kL] a5 kL]
58 58 as
2l 13 22
28 28 28
n 29 kL]
25 22 27
21 21 21
12 15 28
12 2%
20 a0 20
1) Ta 20
9 13 s
25 26 26
28 R 28
Ie 1A 23
7 17 7
L1 L] 4%
“F9 =100 =114
11 [ 14
111 129 12
“hah =1nh -|B7
17 (R4 18
L37 180 159
-227 -26%h -324
14 14 15
224 280 355

LATITUDE
il

~bh =67
29 29
2Ta 43
=isl -167
23 22
129 123
-lb4h =181
ez ez
L2e 164
-2 -3%
5 36
104 119
13 28
28 28
kL) 42
19 29
22 22
i 3a
4] ]
24 20
E+ S 13
-1 1
&b 26
23 2T
EL) T
17 17
a2 a4
~l0g =13A
12 12
129 tas
-2i2 -1
1) 16
175 LT
=378 =477
1% I+
393 406

(.43

=lbs
21
LI
=187
F4]
150
-188
2z
182

-23

LONGLYUDE L&A

=194
7
Ahe

208
23
182

~154
22
193

=32
as
125

14
28
50

24
a2
LT
El}
19
21
12

26
b L

E1LL]

=154 =162 -i18
« P23

534
~2bs
23
188

~150

ot

~209
23
209

-152
L
T4

572

=217
23
251

=140
[X.]
le?

Lo
3l
1567

kR ]
26
T3

56
22
Ty

(MsSEC TIMES TEN)

~7& =)Dl =23& -]WT

Z1
SA0

-252
az
Faad

-i38
17
Is7

53
a9
L34

87
26
-1)

49

18
L.1:3)

=211
20
aeo

=14T
is
148

*3
27
167

533
23
a7

48
21
az

T9
14
9%

=21
23
167

18
13
110

~1k0
L]
240
=1d2
ie
t6?
~2T4

19
91

1%
e

=268
15
gz

=103
1%
tog

158
21
208

81
2]
113

.1
20
115

69
lo
"

2k
184,

54

12
T4

=1s
L]
Ala
L1

A
219

=16

%
288

11
579

-21%
Lo
298

-64
8
Ao

39
14
a4

105
1k
311

L3
18
145

12t
9
3

29
19
192

L)
11
108

-1%%
2
iva

5
L]

™

-78
T
179

LU

-2Rh
]
%1
-1
L]
Pl

13

3
33

128
&
10
e
&
15%
(LX)
15
126
I$L]
5
L1
Sh
12
L)
35
]
148

-129
1

-94

2
175
-13

&
211

R Ll

=38
E)

L&2

2in

L1]
399
17
)
102
41
17
a7
252
222

&
39

-a5Y

=102
3
»0

240
150
2le
2re

EXI

0

2
30

260
I
tan

40

MONTHLY MEAN WERIDIOWAL WINDs WUMBER OF OPSERVATIONSs ANO STSNDARD DFYTATEONSs 20 TO 78 MM FOR CHURCHILL
—

PERIO0 OF RECORD

3%
-5
18
-t

12
12

[k
-8
17
=13
29
=26
28

~5%
47
a3

-] 34
51
1nr

“Th
92
=78
s
=38
29
1)

~10

-a7
102
=168

52
135

]
»
124

=-T%

26
19

28
23
=23
28
53
=78
47
148
=209

157

KK

=104
4%
139

-84
29
9

=53
29
73

2
21
“t

a4
25
L34

12
(2]
%)

18
25

-3
26
2

5
]
3

-1
28
L 13

=93
47
106

=224
53
178

156

-15
29
1o

~50
&9
16

L.}
21
kL1

.
25
a0

1%
13
24

17
14
2

7
2%
22

15
28
43

-a7
/R
TN

=t1s
AT
156

=21
53
206

172

-T2
29
K3y

-63
29
10t

1
21
5o

3
2%
kL]

i
11
20

(L]
14
22

£y
26
21

19
Fd]
45

-11
2R
T

~1ds
o
ne

=754
L1
Par

1469 YO 12r7)

=109 =11% =115 ~11%9
& s L]

1520

-5
2%
148

-2
29
120

13
H3
el

hd
25
50

22
13
29

18
14
td)

10
26
a2

26
&8
2

)9
28
ar

-128
AT
104

—2hy
S
254

LATIIYDE S%

45
222

«319
29
io4

-T2
29
126

21
2
52

10
2%
kL]

24
13
14

.
L
24

1s

26

2A

A OKN

-109
45
238

=3
29
a9

-5%
29
132

LI
2)
“A

)

5
ab

29
[
71

-3
(L]
I

L
26
Jo

kL]
2
L% ]

-7
7R
104

1%
a7
114

-258
LT
ans

-90
239
=3
194
-8
146
23
51

s

L3
14
38
21
*5

5%
24
B4
12
99
=112
w7
111
-208

54
320

LONGITUDE 94

=75
243
9
226
-53
157
k2]
LY
¢
a?
10
LT3
24
48
2t
1]
k1]
L.1]
8
126
~lo4
119
=190

ns

—hi
263

19
240
-58
185

1%

21
41

2%
Is

4

33
14
an
1l
57
F4)
27
-1
18
123
~104
121
174

54
334

54
b
295

9
244
43
La2
an
5k
23
sl
1%
(1]
12
34
15
a)
26
Ta
1%
28
128
=102
L)
1a2
=138

B4
132

SHns

-21
s
288

3r
29
23

]
28
179

29
¢l
17

3%
2%
LX)

2
13
10%

16
14
L]
L
26
Tl

3a
27
1]

40
28
152

-7
“?

159

=118

s

IMSSER FIMES TEMI

=20
270
27
212
=23
209
k13
aT
*a
al
L1
13
[-3-]
40
k23
16
L3
r?
ah
179
4R
&7
194
-4z
121

-
39
247
-17
156
-z7
202
r
an
&R
11
‘8
12
59
111
6%
ay
80
*5
2r
83
1
158
-8l
209
.z

284

=17
.28
259

-4
22
148

13
22
215

14
19
mn

wh
24
Ta

L1]
12
ay

L]
13
3]

&
2%
a3

el
25
L1

Sh
F4:
199

-%6
.
194

-
S0
260

=85
21
234
~8T
X4
205

1023
1L
4R
Sh
=1
k3]
8T
20
rr
T3

L&A

-108

184
-5

Pha

SORM

1
242

111
1
192

9
(1}
190

-24
1
2%
&5
1r
1e7
L1
A
g
LL]
ig
s
-18
18
121
a4
1]
H)
an
20
197
=249
237
“1%%

2us

271
=234
i
15
=181
T
1SR
A

LY
ito
D

4

86
-5
[
128
-3
[¥4
-4%
Lin
-8
122
=40
112
-7
242
SR

Fa Ll

259
=524
T
151
~tet
1
207
~1A9
1

%
=154
’

(Y L3

=9y
i

=75

&9

-61,

Lsa
=11
27
=R1r
A4k
=%TH

Are

=183 -23R -437 =199
9 la L) 1

~12g
[}

~13%

-389

-2hy
(L%
~&h9
o
=14

Ha

rorM

Tanm



MONTH/LEYEL
I -aT =77
Ne 2T 27
e 83

2 =45 =53
N 25 25
51 5%
3 -1 -12
N= 20 20
E T

s 11 2
W= 22 23
e 56
§ =12 =7
N= 28 28
s 28
6 =43 =11
W= 10 10
5T 20
T 1

He 11 13
Ay 27

L} [} 1
Ns 27 28
L1 I )

2 -9 14
Me a2 22
A Be
10 ~la -2%
Ne 1 %]
28 41

11 -4
N 1% (13
59 a9

12 -s0 -4
L1 8 L]
™79
MONTH/LEVEL
1 B o«
Ne Ig 12
& B4
2 =31 ~-la
LL] 10 1]
G2 44

3 8 =21
N= 3 [
L ¥ ]
& =12 =19
L LI PR T
% N

s 18 -9
Ha 1t 1t
59 81

& 19 ZA
N= 19 H
57 G4

T 1 A
L] (£ 14
28 2a

R 3 1A
N= » &
% 23
P -4 -4
Ne 311 11
a0 54

16 -23 ¢
He 15 1%
49 108

b =32 -1t
u= 17 17
92 9t

12 38 8y
[ T
196 9

MONTHLY MEAN MERIOIONAL WIND. NUMAER OF OBSERVATIONSs AND STANDARD DEVIATIONSs 20 70 TO KKe FOR PRIMADSE

PERIO9 OF RECORD

=21
14
LL]

-27
1%
1)

=102

a
138

htL]
103
-&3

L1}
=26

22
”

-1%
1s
"

=10
la
&t

=)

8
27

=33
103

-&8
25
69

=26
20
42

16
22
87

19
28
2s

-
10
21

13
13
- 24

16
28
21

(5]
22
40

31
1L
42

L]
14
T2

=145
B
13&

Ll

-8z
27
(313

=Tl
25
T4

“3h

20 .

52

27
22
T2

14
28
21

12
L]
28

12
13
20

7
28
a7

5
22
FL3

=40
18
L3]
=41
ia
T
=168
a

Las

=82

27
13
=an

2%
9

-dh
28
a7

3%
az
Te

11
28
8

12
19
21

5
13
24

(L]
28
31

18
R
22

=30
14
S0

=58
14
73

=209
a
e

(1]
-6}
1&
53
54
14
70
=218
a
176

1/89 TN 12718

-B3
1BT
-60
108
g
20
93
25
4
11
27
1%
28
28
24
1]
27
3

ar

Y

Sa
=T8
103

=208
8
17

LATITUDE
*0KM

~58 -89
26 26
2z0 233
4] =23
25 2%
128 150
-57 ST
21 21
10 11
iz 3ap
22 22
to 8o
25 =z
28 28
B AT
22 kL]
Ly 1
&5 22
21 -t
13 13
n
18 23
28 24
12 a5
e a5
Fil F3]
19 s
~la =21
16 L&
115 9%
-Ta =98
15 1%
118 130
~183 =239
a 5
188 201

a5

&b
26
284

=23
25
180

=50
21
107

20
22
a2

11
28
a2

32
10
0

n
L3
k1

ad
2n
&7

L]
21
T2

-7
16
89
-84
15
146

-211

9
152

MONTHLY MEAN MER{DTONAL WIND+ NUMBER OF OQASERVAT

PERIND OF RECORD

4l
118
-2t

62

21

27
=27

73
=10

44

10
45

14
k1]
15
34
11
L1
-18
L1
-4
A8
58

14
10}

13
114
-5
Y3
-42
L]
=26
&0
=i
%0
-0
L]
51
-13
ke
28
26
1L
T2
1%
T
=)
L
2]
12%

L1
102
17
53
-18
L3
40
=36
(.2
20
L]
3%
1]
23
168
42
E)
11}
ag

19

83

4
90
Vas

K

L]
13
m

54
1]
- n

-2
]
35

z
14
8%

31
1k
T5

18
19
16

=21
14
143

a0
4
b

%3
Xl
T

30
1)
L]

]
iT
Th

128
18
(¥1}

=24
L2
57
L1]
=7
4R
26
133
4]
11
23
1
LT3
ALd
a3y
L)
1n2
L 13

[L¥3

S
141
al
1)
-11
39
=3
97

T0
-20
32
=2l
157
0
st
b
1
i
19
1.3
107
-0
h 1]
Los

hag

1765 Yo 12470

=11
151
a3
A
-13
6
&1
=29
Ta
-10
T
26
e}
14
142
52
L}
162
%0
L1
"
el
AR
A2
120

115

LATITUDE
AN

=15 11
13 11
183 149
24 L2
1 1o
13y 137
~2f =~30
] &
L] as
12 22
13 13
3¢ a2
2% L
La L
ST ap
-20 (13
10 9
I1ig 25«
=78 =a)
Is 1&
(R L] 96
8% (3]
“ 4
131 B8
&0 31
I |
42 a9
I 9
14 IS
183 jaT
Lh 1]
17 1e
g% 215
128 103
A 18
Paa 2TD

49

0%
12
1as
(3]
1a3
=35

&
132
- 1]
133
A%
BT
194

9
251
arTl

12

C=3

LONGITUDE 11O

ELE]
268
-42
23+
=50

20
1s1

kL]

21
15

12
7B
4B

18
1¢
57

2y
12
3

55
28
&7

1]
21
L]

=14
i
T
=74
s
154
-7l

Ll
(L1

80
22
209

-47
25
257

-28
2%
(R4
&1

21
Ta

8
z8
L1
L]

1]
3

L1}
10
Te

25
27
L1

53

21
42

17
L
-9
14
16%
=149

L]
134

-39

21
278
L L]

25
275

10
20
104

a7
21
&5

27
8
L3

48
10
[T

L)
10
&7
17
27
[ 13

L]
20
AY

L]
17
L1
-%q
14
om
=173
L

[RLY

1o L]

.55
21
Iz

30
25
301

3
L]
147

64
21
L3}

31
27
62

52
1L
54

L1
L)
&0

&2
27
42

9%
19
&b

(3]
14
70
29
(]
17s
=150
[

264

IsSEE TImES TEH)

=52
326

=1%

29%

187

=53
zz2
-2s
28]

o7

18
172

a0
20
98

1]
2%
as

A
10
s

L1
T
L2

105
28
a9

1is
16
1

57
1]
131
7

3
28%
~\hg

T
291

-15
FLH
12
282
108
159
96
[T
92
97
9
54
L]
L1
103
26
106
120
16
80
1L
14
P2o
BT
7]
138
-184

&
218

EH
178
1
209
155
a2
101
95
as
134
LX)
a
T
62
122
24
52
ae
118
Lol
14
1%
.
.
244
-9

)
2713

AOKM

5
13a
135
19
2718

]
161
150
13t
1nr

[.1]
127
B
a2
40
(kL
[E1]
128
1lé
132
106
zla
1)
141
=21

L]
“28

n
N
139
(kL]
25q
3¢
&
12%
(1.1
1Tz
130
2
[:3]
L]
%]
T
1%0
292
17?
91
4%
11
1l
238
L1
L]
10%
187

3
52

245
+
27
2ah
r
28l
2981
3
167
17s
]
a2
212
R
195
137
3
&9
Lee
8
49
215
1%
205
#H3
t
209
164
'
17
120
2
1o
ETL]
2
LYY

247
LY
im
80
2
(14
246
1
%2
222
L
152
23D
2
140
326
L)
108
57
12
173
22
k]
102
205
15
=29
1

180

2
120

INNS+ AND STANQOARD ODEVIATTONS: 20 TO 70 wMs FOR YOLGOGRAD

LONG 1 TUDE
190 BA
1212
274 248
sa 21
10 18
207 2307
-176 -203
6 b
26 30T
518
13 13
158 158
a2
s @
s T
145 -8s
s B
217 200
=13 =85
413
174 223
52 =99
PO
1
w2
o8
18 129
[T
1 Ls
113 187
v os5e
s tb
322 3%
“407 =111
15 15
P fod

T

18

157
~157
L)
267
=57
278
=109
1

3
118
j0%
218

=5
494
~hé

219

S0KM

=1
10
FL1 3
1]
0
168
-27
&
235
43
12
166
18

a
163

&
Lye
-5
263

=109

23
140
1)
252

i
ERL)
-13

ALY

(M/SEC TIMES TEN)

16
5

24

134

-39

LY
9
24%
-89
a2l

va
2y

20 -389 -~%19%
3 1 1

m
-

3
133
1923

3
184
T2

]
[ 28]
147

2
kL)
=35
52
1905

9
289

-44

Li%

B
FLl]
=163
;
i
T

H
184

130
2
174

=12
k]
97
24
°
20%

10
At
140
&
200
=12
2
145
(3]

3
1us

&ORM

145
15

120
]

290
L

420
1

403

3
296
TIe

3l

7
1o
38

H
1%
360

22
L3

210

275
[
1%
00
T3
ns
2
%

b L)

A4l
bl

213

ha2
4
&6

34

a20

2
250
X1

238
1

TouH



MONTHALEVEL
1 31 3
Nu 27 2T
a6 53
2 11 az2
L3 15 15
3 14
3 27 2%
Ne 2T 27
41 3
4 =13 3
h= al 32
3+ 25

5 =0

N» kL n
o
& ] 5
N= 35 35
woar
7 -1 4
LL] 3l 11
9 o

a ]
L L | S ]
20 1?
v <2 ]
N 3 N
2y t4
10 1 4
Ne 7 27
- 2% 23
1 27 it
Ne 24 26
a4 %3
1z -0 -8
W= 17 17
31 a7

HONTHALFYEL
1 ~19 -8
M= A% L3l
E LI 1]
2 =7 -2
MNx 43 A3
LT I 1
3 -18 =3
N= ) 43
LT3 I
L} 1% 14
L] 53 a3
69 L]
L] 7 =
Ne 95 -1}
3z kI
& 12 L]
[ I TR
T 18 11
Ne 58 k-1
T h k]
[:] 13 2
Na 4z 2
n 27
¢ e =%
L L] &1 L1}
h}] 26
19 L) =7
Ne 82 %2
n il
1 -1 ?
Ne )2 32
46 102
h2 -9 -2
Nu (1] 4T
kL] AT

MONTHLY MEAN MEHIDIONAL WINfi.

PERIDD QF RECDRD 1/6% 10 12¢7)

LAYITUDE

30KM SOKM

33 Ao 20 16 17 =0 -3 20 a8
29 32 iz 32 a3 34 3 34 34
41 [.1] S5 A0 3% 55 LL3 S1  Lls

3z s 50 40 39 24 -4 -8 1t
14 1@ 18 18 18 18 1A 18 18
*» L1] 34 kL) 48 4B sl TL L)

26 25 2% 20 14 11 -1 -2 23
2t 29 2¢ 2% 29 29 29 2% 29
25 3z 2% 33 1 *3 56 83 A%

7 12 20 g6 25 20 [ L 29
Iz 3 31 33 3 33 32 3
26 29 38 54 53 &0 51 55 63

.Z 10 2 12 12 9 =11 -5
30 30 n »w 30 el 30 I
19 23 z¢ e+ 28 20 27 L ]

Tl e 5 T 16 %0 s 1t
3% ¥% 3™ 3% 3% 3 S 35 1%
19 MW 23 22 13 3w 3 2T W

5 1 9 14+ 10 & 1 3 1
YRR TR T A TR TR VS TR TR 11
Y& 2 21 22 32 3 13 s 3

(3 2 L] [] L 9
L1 3¢ kL) is 18 »n ¥ % byl
17 v 8 2% 22 L. o5 A

H L] 1 ] 1) ? 7 =3 11
3 13 N N k] n 1 n
16 )8 1% 2 3 32 3 s2 T

L] 2] 30 kL) 4t 58 28 1 w2
27 27 27 27 27 27 27 27 27
EL] pL £Y4 53 L] B8O 10 &1 ST

20 25 n 3% 38 30 38 34 Th
2t 2r 2 2r 2 27 ar F4 27
29 2 w 45 &0 5% 60 59 T2

-8 -8B T 27 53 -1} (1} [ 31 TL
\T 19 19 19 19 19 19 1% 19
39 LU 1] 58 (L] 9t Ta -1.] q8

MONTMLY KEAN MERIDIONAL WIND: MUMBER OF OBSERVATIONSs AND STANDARD DEVIATIONS. 20 YO Y0 Xms FOR PT,MUGU

PERICD OF AECORD 1769 T¢ 12/71 LATITUDE
J0KM QMM
=11 -1 T a T 19 ® -2

L L1l AR 49 A% 4% 49 - o5
3 42 55 2] L1 ae AS 101 12t

=1 el =3 =1 L 28 18 11 2
1 43 &3 LE] LE] LR ] 43 4) 43
LT (1] ™ T3 T4 103

5 il 16 13 1% 3o L1 5 52
LX) 4l LX] L2 3 4) 43 41 41
2% 26 kLS L L1} 83 63 71 7

& [ % & ~5 4 L) L -T -1%
513 53 53 &) 53 53 53 53 %3
21 23 3z 413 A8 ST &A &7 Th

e 11 s 10 148 Is 5 5 e
5% 8% 5% 45 u% 5% 55 5% 45
a0 24 26 32 EL] n LF4 “ %

2 L] L] 3 10 e i & -2
ga B4 %4 B¢ 54 54 Sa 54 Sa

T T =1 14 1% 12 & =l
58 8 53 &# 58 58 . SB 58 S8
£} 23 26 3 28 L] a2 45

1 L 2 5 17 is T 1 =1
«2 a2 w2 42 “2 *d w2 42 A2
s 1? 23 2 8 28 iz 3 [¥]

-0 Rl I 12 20 4 + -1
41 (3] 4) sl L] L)} L2 AL 4l
Fa 20 19 7 fL 2 . ] n »

=1 7 =0 2 26 LI L] 14 1%
.2 k14 52 52 52 2 a2 b2 82
19 24 29 13 al a3 L] 41 [y
=5 5 12 10 18 ar 34 1%
3 a2 32 az iz 32 32 32 32
kL] kL] AT 54 %2 AT L1 (1] Te
-j6 =¥ =31 =37 =4 =32 ~-1% <28 -1B

+7
9 34 +4 (1} TS 98 119 131 143

L]
n
174

S
18
i)

i
29
140

32
32
T

14
k1)
LT

22
s
40

20
30
L1

S
kL
L1

40
N
L]

59
268
68

114
27
a9

129

1%

123

k1)

=T
161
2
120

53
-1
41

sl
13

1L
11
(3]
23
-7
m

C~4

LAONGT TUDE
174 9%
[ES 1)
Zls 239
112 18)
18 17
a5 w0
az 102
e 28
LU
o5 52
2 I
2T
5 w2
R
At 9
1T s
1% 35
43 ab
T an
w30
a0 a2
L
w18
53 &
7”3
oM
3 az
=5 . 8)
24 2e
™M
e 170 -
21 21
1129
174 244
19 1%
124 13%

TS

115
3&
219

159
[
109

130
28
95

Sk
2
L.1J

Sh
33
Sl

41
3%
L1}

5%
30
L1

L2
s
L3 ]

L))
10
sl

Al
24
a7

(111
27
113

257
18
164

LONGITUDE 119

-8
L]
4l
a2
L1
as
m
[:1%
1%
(1]
27
54
12
58
11
51
12
53
11
L3
18
sl
50
47
(L1

L]
20%
59
142
(3 %]
L2

41.

a)
53
LY
6
S
37
47
i8
&7
29
G4
32
L)
24
17
9T

197

3
204
T3
43
129
109
[ 1}
ol
T
To
k1]
3
53
L1
59
s1
(A )
29
AT
L3
A
&)
8%
135
a7
Iog

S0nM

125
32
239

13
17
9w

113
FL]
8%

57
32
&l

54
30
G4

58
¥
2

LX)
p 1]
56

(1]
L13
o

EL
3
L1.]

Lt
24
B2

18
]
94

231
1]
182

(MsSEC TIMES TEN)

29

227
131

1?7
118

.19l
25
a7

T
k)
T2

I
29
LE]

L]
EL
&0

a5
30
52

o4
1
L1

L.E]
21
10

L1
24
8
57e
2%
1%
219

16
201

[M/SEC TIMES YEN)

SoKm
a9 TH
A L3
199 18%
58 %3
43 42
133 124
109 35
LI Al
120 110
w9 &l
52 a2
9 T3
59 B
53 52
4% 4%
k2] .13
31 a2
59 3
st 53
L3 49
&8 44
42 42
T2 Az
19 a2
*0 i1}
&2 n
A% 9
51 48
99 98
T2 1z
32 30
1% 122
145 138
4T (L]
185 L&9

149
&a
187
14%
13
(¥1.3
114
24
Ll
L L]
W
™
(1]
28
12
28
k13
[-1]
34
28
T3
(2
k1)
9
al
24
13
L]
2z
T
198
20
215
20

15
192

T4
190
. "
1ls
143
113

313

19

kLY

b

4%

LT

38

To

8

T

A1

7o

b

L)
sl

9
199

9l
134
128
154

104
2%
18
13%
11
125
126
21
185
181
25
L1
48
24
9
25
29
LX)
1
24
&2
LY]
23
L2
LY
20
L
32
20
87
122
18
ts2
162

15
(1.1

a0
207
T2
111
160
s
22
T1
1]
Sa
67
A5
EL)
[24
lo2
S+
Fa
(X}
Lrd
56
ID!!
99
a3
141
kaf

1599

10
188
13%

T
110

62

14

a5

a7

23
101

3

23

al

2%

2

Te

3

22

90

1]

L]
113

Y]

I

™

38

16

L]
(31}

1

.
142

[}
Taé

4l
197
as
120
108
123
&2
100
.7
113

21

w8
141
28
82
13
13
a1
11s
26
151
148
199

LLLL

1n?
11
171
5
5
103
26

10
103

&5
1%
78
-2a
1]
110
2%
17
7L
s
1%
135
-3a
8
120
a0
]
[.1]

28
e

9

in
10
a5

113
]
192

SOKM

=8}
£1
it
13

20
173

k1)
1
122

23
3
Lot

17
1}
i2¢

18
12

-3z
19
188

-11
is
128

-9
13
3]

L2
22
140

-4t
29
e
18

23
206

126

L]
167

&7
48
87

b

28
-13

a7

T
198
=19

&
147

&R

]l

5
-19
N
ELY
-18
L]
.13
140

3
1)

5
197
T4
14%

-4

128
=60
L&s

23
-
a
122
=87
n
61

7
274

NUMBER OF ORSEAVATINNS, AND $TANDARD DEVIATIONS. 20 TO 70 KMy FOR WALLDPS

11 150
- [}
av
82
2
32
110
i
110
A a8
3 ]
an
T8
1 L]
4% 1B
L&0
k]
3
2% -9
] 1
LL3 1q
2 I
s
1% A
2 [}
a4
=5s =T&
2 z
15 ir
1a0
1
130 L1
2 2
50 e
-3
2 4
40 k1)
120 55
2 2
110 1%
28
T E)
129 as
-8 29
2 2
#95 A0
=42 L0
3 2
54 135
H &
k23 a0
K] *0
3 3
Ta 43
43 7
3 3
LB
hT o LOG
3 3
156 13¢
=68 -1l2
L] 3
a5 217
187 a7
] 3
13y 21s

143
2
L]

-29
]

TokM

~106 =1T4
1 1

k1]
|4

-85

-9
&5
a4
Ta

350

21¢
»
e

3
1is
32
3
1A
ma

3
e

3T
-16

k]
210

=134
2
195
23
ST
.1
1]
310
1

22t
L]
83

-7
)
1o
-th
99

30

-l62
3
218



WONTH/LEVEL
1 38 1T
N= 45 45
Z2e 108
2 1% 5
N= (1] 40
(1] 49
k] 4 1%
T hL] L1
LY I T
L] L] L]
Ns 30 %0
LI Y}
L] ) ]
[ L] ad Ll]
1 hL]
L] 14 H4
e [} 4)
22 2%
T 14 11
Ne 9 b L]
20 24
a o=l
Me Y DT
FLI L
9 L] -2
N= 52 a2
26 31
13 ]
Na 348 an
&40 28
11 =1 1
N» 40 A0
3t 3
12 20 -&
Na kL] 39
83 N
HONTH/LEVEL
] a8 1
LLJ 47 .7
kL ar
2 8 3
L L] (3] +0
14 44
3 8 -l&
Ne 22 2
29 2e
4 =22 -11
N= 23 23
kL 28
LIS B
Ns 16 16
2 23
] =-q ¥
N= 25 25
25 24
T -1 15
Ne &7 WP
2% 29
a =T 5
Nu bL) is
18 2y
e 4
L L] M
LT 4}
[ 7 -~
Na n 1n
YW ar
1 hé ]
L1} b L] kLY
L F] kL]
12 = e
L L i in
R} (2]

C=-5

MONTMLY MEAM MERIDIONAL WINDs WUMBER OF OASERVATIONSs AND STAMDARD DEVIATIONS. 20 10 TG xM. FOR WSHR

PERIOO OF RECORD

3 15
45 0
» 45
-1 1 1]
(1] +0
56 %2
1L 25
"% kL
ot 4

- 12
50 k1]
b1 i

3 7
L1 &7
2% L1

L] L]
4] Al
2T N
=0 &
% 3%
29 30

] =1
ar n
24 ar
13 1
52 43
n 13

=18 -]
3a kL]
14 kk)
12 14
L1 L1 ]
58 3
-25 228
» a0
49 1564

MONTHLY MEAN HERTDLONAL WiNOs NUMAER OF QRSEAVATIONS: AND STANRARD DFYIATIONSs 20 10

~18
59

I0KM

23
L3
(3]

]
40
| X]

1l
n
45

T
50
%1

T
4T
ar

19
&l
LK

16
kL]
L1

3
s
L1

-0
53
"9

3}
kL)
39

21
“0
48

~-12
4Q
T2

PEALND OF HECURD

5 %
47 4B
KT |
(L] b 1]
ad 4|
1 I

=20 -7
2 23
28 26
-9 a
2y 2
2r n

2

1.3 18
28 14
9

25 24
2 152

6 =11
a2 a2
FLEN 4

4 -1
i k]
FLIFTY
) -y
(L) (3
[l 19

=13 1

n n
» 0
-4 3
h L1 Ll
k13 kL
-4 3
LI
2 19

L)
S0
n
(1]
=1
29
30
as

21
3
21

165

-12
24

aj?
71
-

1]
[ 14

p 4
2%
13
29
24
W

Ll

12
4%
5

40
LY}
of

9
23
25

26
2s
43

2
9
24

LY
27
(L 1]

-2
A2
28

=T
n
il

-~
W
n

-1
iz
12

It
n
3

LX)
e
al

1769

25
&9
»0
L)
21

be

L1
23
1
16
32
15
36
16
5
an
38
kL]
53
L1
1]
~12
42

ia
L
LD
N
.13

[2]
a2

2%
51
1
23
50
172

%
a8
oA
1
e
1o
I
0
iy
I

neb

=14
»9
ne

164

1o 12/71
kL] L)
T
k] L2 ]
n |
T
93 9
19 18
E1.3 s
™o

311
0 b0
ot B2
13 3
AT a7
YR}
-y 28
[Ty
5 33
12 1.3
9 W
51 3
[
LTI T
3 51
o] =4
53 §3
s N2
39 40
W s
a0 Be
42 88
4D %0
83 7%
s 29
Y]

108 116

1769 10 y2/M)

LATETUOE
LLLL
-1 21
46 AG
a2 107
-3 ~2D
40 (1]
108 1ia
11
k[ 3%
107 10s
-7 -la
50 50
s  jad
9 =
47 T
kL] ar
[
4] 4]
LU >
4 -8
UL
51 L1}
-] 2%
-] bL]
L1 ag
-2 ]
33 52
48 57
28 2
e 18
L1 59
0 L)
0 39
s (1]
22 1S
(1] a4t
126 292

LATITUDE
LY

-8 3
(3] [T
M a3
=1t =0
42 L1}
TL e
-13 =2
23 23
L3 I L]
-3 16
25 25
LOT 1)
-4 F4
19 L]
+3 42
w0l
2r 27
193 los
T 2
a2 +2
48 (L]
T T
w7
9 al
=18 -r
hLJ (L]
L] L1
-a -ty
¥ AN
L 1] LY.
FL. L]
s L]
59 L1
LY L)
F LI 1
a1 loA

12

39
L1
122

Al
e
3s
9
o
[(RL]

42
-5
a4l
56
20
L3}
=15
L1
17
L1
38
97
L2
To
Ta

ZR

a
49
lin

ER L

LONGITUDE 10T

&7
130
39
122
L2 ]
94
“1
188
fL3
L33
21
50
sl
Th
n
LL
43
70
L1
%0
L3d
97
1r2
il

LOMULT TUOE
ALY L1}
9 %

121 ks
FTIY ]
Al sl
4 9l
119
7y 2
T2 8B

7 20
2% 25
8T 63
-1 i
e 19
51 48
L 1
FI 3

1ITL 78

~15 12
42 42
L ¥ ]

-l =5
T W
b5
-1 &
" b1
O 18
a7
b 1)
LTS ]
113 12e
37 ¥

"1s 92
LI TE]

(L] £
[E1) b1

(3]
a5
(R4

5
131

102
36
108

M
490
LA

%3
a7
70

3
4]
Ta

b
3B
a0

b
»
L1

ar
83
an

82
a8
sa

185
3
o2

169
El]
198

45
19¢

5]
128
1538
103

L3}

4

k1]

LF

A0

al

6%

az

bé
kL]

&%
[.1]
103
%
130
a8
%7
204

4
“8
1%0

LL)

S0KM

k13
45
189
48
37
148
116
34
192
31
«q
118
(1]
“T
199
[
40
&5
kL
82
9"
iy
40
83
»7
0%
162
39
2
192

198

H/SFC TIMES TEN)

SONK

b1
ab
[T

w2
L1
"

Th
23
LS

5
2%
ar

9
19
58

85
27
19l

k-1
&1
o

0
15
Y

L
b
te

n
W
T0

139
L1}
nez

L]
kT4
129

iM/SEC FIMES TENW}

71
+5
183
Log
n
sl
(S L]
%
A%
52
4B
ne
Ay
o8
L
59
40
90
3
a
L1]
B84
b
112
&9
51
106
9T
as
100
198
1.5
96

194

50
129
i
an
67
az
2%
54
59
54
T
14}
%
L]
ay
[T
®»
3]
1l
v
%
s
15
L1
10+

120
146
g
16%
151
129
1)
9
1e
193
52
-1
a7
(3L)
2
141
LA
102
%
EL
[H}
18%
16%
198

187

ot
h
125
LT3
40
a0
n
9%
22
L1
5%
56
AT
150
B4
L]
7%
143
&l
jL3
L1

.

LI

1 3%
LL]
111

124

4
186
47
150
145
129
L1
182
(1Y
az
28
L1)]
117?
35
3a
111
44
91
L4
1ia
87
133
1534
87
213
242

8z’

L
12%

1y
»
104
™
10%
57
52
53
T
21
a3
93
%l
43
s
w8
n
*n
"
1o
120
10
Ba

i

LR

58
*0
20
7a
13
170
114
14%
108
%0
I
L0
36
122
wn
3z
[SL]
28
152
b
132
T4
182
183
1%9
229

187

GORM

7
kL]
193
98
30
134
132
23
157
)
47
1
14
16
04
38
3
13
LL]
28
145
29
24
138
100
12
L1 L}
al
182
(344
205
230

155

S&
215_
aL
181
%
[EL]
™
Len
5%
9%
%
169
ao
186
4]
1%
127
180
T24
g
252
1ia
112
1461

It

T8 MM« FOR MENKEQY

183
179
ar
28
134
9N
T
ar
s
51
7
24
94
51
132
Ah
115
L}
[ 7
-0
L.Td
(BL]
120
ue

(1}

ADKM

£
1L
137
14%
184
%
19
93
26
9
LS
116
&5
L48
18
1kl
"
M
AL
1h
19%
92
(3-14
%0

104
13
1n
12¢
A
179
Lb4
L1
a2
%5

ah
&
Loy
21
194
[
o9
L1}
1s
121
S0

L3
#22

9h
L]
(%3]
144

139

EL
£57
19

(L3

Al
2o
z2lé
=17
L]
-12
T
213
23
s
=104

a
132

248
kL]

.1
253

L 4
149
98
L3
583
~14
1
159
123
]
1s%
sz
&
284

70
LY
138
-lgw
a0
a2
103
&0
T3
L85
4
LT3
=53
5
122
203
150
-12r
M
1
LY
[
12+
1480
1%
199
147
BS

254

TOKM
=132 -5+
16 L]
Lad 110
=88 ~283
5 N
230 1re
=176 -199
3 2
k11 40
15 =29
L] 1
138 zod
=217 -na
L] L]
123 282
L. LT
9 &
2%2 223
=16 LY
13 8
192 5%
=&T 20
A 2
247 20
=5% =2
] 2
132 s2
1% =~7)
T o
125 180
-19 370
M 2
178 220
224 i2
5 5
138 157
TORM
55 %
* 4
68 ST
=1 iT0
&+ 2
% 18D
=A2 =29
3 3
LY ]
10y =19l
2 2
16T 3
59 -19%9
5 5
21 189
L4T 192
% H
IS 54
170 =Se
. -
295 240
sS4 =119
3 2
134
-84 -4%
L] LS
I FAN LY
LT LY
4 ’
2% 4BS
[SR] 4t
7 T
ks les
103 a4
1] T
1A8 178



C~6

MOMTHLY MEAN MERTDIONAL WINDs WUMBER OF DASERVATIONS. AND STANDARD DEY1ATTONSs 20 TO T0 MM« FOR HAMATL

PERIOD OF RFCOAD 1,69 TO 12/71 Lat{TUBE 22  LOMGITUDE 180 1MASEC TIRES TEW)
HONTHALFYEL ELLLY EY:1.48 LOKM LOKM Toxm
v -2 % 5 23 40 #m L2 L 7 1i 21 57 49 TS5 1&& 103 ¥ 4s 117 13s -A5 1 249 =279 -459 -494
Ne 26 20 29 29 29 g% 29 29 29 20 @ 29 e @9 28 @1 26 2420 15 5 4 1 1 1 1

2% an 29 2h 40 5% T4 Lyl 91 a9 RO 3ar 11T 133 Z8a 163 135 156 150 145 12« LA

2 -1& =10 11 19 27 14 -4 -5 =3 -1 13 LT L1 (-1 &t 5% 7o T Vlulu 1ar )08 92 -r =194 -152 ~-8h
H= E1) LT 44 LY} b (1) a4 " L1} LT LX) LT 4e 44 st A} 4D ELY 0 2e 15 < 5 k] 3 1
ar EX] 21 26 25 7 M1 *5 49 50 92 6 60 T} 8z e 04 112 lsd 138 98 Jle L&Y 188 11 185 30%

3 -14 -7 ] 13 15 21 12 1] 29 11:] 14 1 8 &5 62 58 T 92 49 18 B4 -& -39 111 L2 1
N= L1] &h LL] "6 L1 L1 (1] o4 (1] LL.] LL] L1.] b L1-] +5 45 L] L1} F LR ] ¥4 L] 6 1 ] b
ki RL] 28 3a L] 13 .z L1 kLY +5 L1 73 e} 9% .13 ae A Re BD L1l 07 ar aar %9 1AL L%

L] 2 =0 9 1s 5 & ] -4 7 L] -3 1s b 59 &2 Ss o To 93 e S0 43 =19 =110 =215 =290
N= 51 53 53 53 53 53 53 53 53 3 52 53 53 52 5q B a8 L3-] kL] L] (1] L L] » 3 3
24 24 22 28 ez 33 33 *7 58 62 5 55 52 30 LT 70 a5 &9 a0 L] 8 Ty 3T 192 207 zas

S . 3 T -3 2 14 11 3 3 ] 3 1l 44 BB T4 73 T4 55 9% Ba  1L) bl 1T 20 ~%2 -379
Nz 51 51 s1 1 81 51 51 5l 51 sl 51 18 %0 4% -8 4 39 35 39 20 1 & 3 3 ]
A7 31 2L 23 33 30 39 4 40 -37 A6 Sk 4s 4B %8 S8 59 Be Te 76 92 13 ¢ 7% B 22

& k) a L] 13 14 1 1 19 9 5 . 15 W 53 L] &0 (3 sl .13 as (1] 3] 23 =14 <3a =78
Lo +7 a7 +7 o7 AT 47 -7 L1 41 L33 &T L1] b A2 39 Ll is 3l 24 21 10 T 4 - L3
42 2T 27 24 21 23 28 EL 2% EL Y | s 51 40 L] 45 s 65 113 11D LR ET ] 43 s 123 a9

T 10 5 3 5 L] 5 27 22 3 a8 1 10 43 53 4“1 k1] a3 80 s7 g¢ 136 =29 =L19 -Z4 =74 109
Ne 52 52 %2 a7 52 h2 LTS s? 52 52 52 52 51 S0 L) 45 3% N 29 15 8 2 z e 2
29 hn (2] 23 23 8 29 a0 I 3T (1] e &5 58 63 41 713 8d 9% 99 114 11D L] «5 L] 10

B 11 ] s 9 5 i 19 22 1% 5 =0 > 59 ab 57 9 104 Ba Tz a4 =l =8s LIS -126 -Z24
LU 55 55 5% 55 55 55 55 58 5% BS 55 5% 5% a5 35 L1 49 a7 T ZR 13 L) 4 - » L3
33 2% 23 a0 25 28 FL] 20 33 p] kL 50 5 (31 Ta L1} a4 100 L] [-13 L2 TR l4a 194 139 14

L] 9 7 -3 L] 12 10 2% 15 T -] 10 -4 12 4] L1 ] 55 LX] TC 59 5¢ 1] 3 =74 110 188 222
LUl s2 52 52 LT 52 52 92 52 &2 92 52 52 52 52 51 49 AR A% «0 is 25 11 - |} 1
Rl L a? 2 73 2T e 35 kL] 41 AT trd G4 59 LX] 3] S 71 T4 L.L] 91 2 L]

19 -r -0 k] 3] 9 ‘ L} 10 " T [} 2 " 1% 57 . L1 ] 50 R LTI L ba rd] H 4D By Al
N= ak % 45 5 L L] 44 wh L1 45 LY ] 4% LL (L) 45 5 an 4l at % 2% 18 > L1 ] L] i

w  wr Fe PH PR L] 1n 36 4% AP Y& %2 AD b0 A1 U5 Pa a6 a7 He AR 64 101 d6s Te 9%
11 B =14 -4 Lo I bl -7 - =7 =14 -9 18 43 5% R4 Al rn L ah 1E1 LR ThA 1IN 1A% -99 =2ad
NE 32 32 3 a2 e LF] [ Iz w 17 3P 1 [R] 3 1o Hi) L] £A ol &0 Ih * 4 v . 2

12 LE] a7 29 k11 kL) 1% 4 1 59 L1 54 “a 4l A& AS 917 AR 1D} 99 Wl 1us HY wh 1Al wa

12 -2l -7 - 17 19 3 -T L3 h L] L] Ih ) 931 K28 129 bas 1YW 129 1%% 1A 21Y 1N kMY 4% «18 1%
H= LY LY .2 -7 -7 LY 4P a2 .2 LT LYs w2 &7 L2 4] a0 39 15 EX 4 1% L] I ’ 2 7
1] 39 2% 0 32 4 40 12 TR L1.] 97 119 LPe Ie} 122 26 1lb 135 158 1F0 )Re 13 10N L1 A% JHO

HONTHLY. MEAN MER[OIONAL WINDy NUMEEH OF ORSERVATIANS: AMD STANDARD DEVIATIONSs 2D TO 70 KMy roH ANTIGUA
FEALAD OF RECORD E/69 TO 12/T) LATITUDE 17 LONGITUDE &g tM/SEC TIMES TEN)

HONTHALEVEL J0KN ADKM 50Ks bonK TowM

] =% =21 -2 11 8 =11 =gAa =30 -2+ =~28 -0 Rk 59 24 as 14z A2 53 T3 1%0 l&n
Ne 21 2l 21 21 21 21 21 21 21 2l 21 20 20 3 1L L] 14 %] ;] * 2
26 a5 Fa 34 3y 29 1 43 58 93 4T 1 LY 2 58 1kT 113 127 13% uo £0

2 =10 «1% =% 13} 19 a =% =11 =22 =¥ =27 -3 Fad 25 52 T L] L 85 107 40 13D
W= 1% 19 19 1% 19 e 9 19 L9 19 19 19 19 3] 1% 1] 18 Is 12 9 bl ¥
LI 31 32 20 43 Al LL] " (1Y R LY 12 6l 10 51 107 1D k2% 197 91 L1 %

3 -t -1) » 20 2% & -1 =20 =39 =62 ~-2B =1 =4 2 k2 L1 31 T &) 125
Nu 18 18 18 18 18 18 18 18 8 18 LA is 18 14 12 n ? T 5 3 z
28 30 1s0 28 L k11 az 34 43 440 43 L) 3] 7] Th 73 A9 &1 T 1Ay 55

L] -1 -3 1 16 9 -2 L] 1 -12 =30 2% 2 5] -7 18 3 55 45 1] 40 T4
L3 13 12 13 14 133 14 113 1% s 14 L4 13 [} 13 12 2 12 3] s ] 1
a2 2% 28 23 L9 a3 T 7 1 L1 52 L] &2 57 T7 S0 Te L4 L1}

S -2 18 10 -8 18 26 -2 ~19 =12 -9 -1 7 39 59 T8 61 Sl &b 155
N= 1 X3 14 14 s 14 s 14 113 14 14 14 14+ 33 13 13 12 L2 12 :] 2
13 LY 14 H] 21 at 32 L1} &t al 43 52 k1] Sa &5 £l L1 L3] LH 69 35

& 8 8 1 13 3 e 21 18 29 9 38 48 66 80 1D -a9 =39
N« 9 % % @ 9 5 9§ 9 %
13 2 an 16 23 2t 36 @f 183 15 73 25 78 8L sa S sz M

T 1 2 ] -k L] - L] =t 3 L] L] =} -0 -29 18 a5 aa ‘bd az SR 'IJD 1
Na= 18 1A 18 18 (L] 1R WA 184 iy 1A in 17 17 1% (K3 13 1" a S - ] 1
24 EL] 15 I kL] 27 »n a7 42 (2] 56 LE] 53 &4 EE] 65 53 58 Gh ar

a 3 Lo 11 7 L] 13 1 7 1t A =i 3 11 18 43 b T2 [-1.] 29 41 50 190

Nw 16 1& 16 16 (L] 16 16 167 18 & 16 16 1% 13 L 1z 12 12 11 1 1 |
18 21 a4 e A -7 29 iz A1) “? 49 (1 s% 59 58 a7y Al B3 B 17

9 -A - 1 6 =11 I'4 19 9 -1s =29 =1R T =1 19 in kL] EL] 25 (%1 [} 5% ﬁ.ﬂ

[T 17 17 [} L 7 LT ! Lr 11 i 1 17 17 16 ' 14 Lw 13 B S ® !

13 ¥ P& s L1 2T W 2h a0 T4 54 55 a3 [T &0 re “6 (] 12 us 5

10 =3 -1 15 11 1a & =19 =11 3 =1 =22 28 =75 -9 19 28 L] 14 28 FYSET ¥ Y 10
e 25 2% 2% 26 2 6 EL FL b 26. P& L] -] 25 22 21 20 1= "1z 9 L] 1
F S T S T L L T R T N R T LI L}

11 =z 3 3 59 L1} -1 -2 r 1 29 In ar T 9PN a8 135 10w aq &l 50
He -] 15 LS 15 15 LY 15 14 1% 15 15 15 19 23 13 13 12 10 ? 3
n 28 35 176 46D 34 24 35 51 Se 72 L] T) A2 LE I L] A3 LE] k13 St

12 - 7 -0 2 18 9 11 0 L] 45 3s 26 26 30 S8 &6 96 131 126 182 TS lon
L] 112 13 13 13 13 13 13 ] 13 13 13 13 13 11 13 12 12 9 ° 6
3 2¢ 16 B4 2o 25 ar 5?7 4t k] s T1 " g 59 6% AS 100 8 13 &5



c-7

MONTHLY MEAN MERIDIONAL WIND+ NUMBER OF GASEAVATINNS . &NO STANDARD DEVIATIONS. 20 TO 70 KM, FOR SHERMAN
PERTOD OF RECORD 1769 Fa 12/71 LAY [TUNE Q LoNGITUDE 89 tM/SEC TIMES TENWI
MONTHALEVEL AdKM L1 L] SOKH GoKH
1 -5 5 a 3 -1l =14 =7 -& - 2 & 21 14 L] 14 =19 =20 ~l& =45 22 a6 105
2

N= 18 18 18 18 18 18 18 i8 18 18 18 18 18 18 18 18 16 16 13 7 L] 2
22 a7 19 28 22 30 14 “2 5% 5% 98 Ta 87 T8 L3 A %1 ar TS5 132 )40 200 225

2 10 20 -2 5 =16 =24 -2 a2 T -7 13 % 25 -7 &2 Al 5 L2 3% a7
N= [] & L} L] b L] -] 5. 6 - & & & L] ] & L3 ] L3 L] -
18 13 2¢ 2% 12z 2% 23 »7 24 [1.] L1} 42 e 45 &0 (2] 47 T4 46 Fid 33
3 =7 L] -1 ] e =15 -1 (1) -2 3 51 22 L] - (] I L1 ] LI “h  =i9 1%
N= + L3 k) S S S 5 L] L L] % 5 % 5 5 L] L) H 2

* ] H &
T 43 15 IF 49 23 21 37T 3 13 32 S0 &) 35 29 e BE 4D &5 a0 T2 SD 1%

4 18 1] 3 13 A 30 1 =19 3 bH 27 19 -0 -a 22 3 26 5% L1 29 L) 0 180
N= 2g. &2 22 22 22 a2 ez 22 22 a7 2y o2 22 2z 22 22 2l 2l v h 9 ’ l
al L1 31 L1} 3l 6T kL [ 1] L1 ¢ [ TI T6 L.1.] 76 13T 125 2 11s 1eT %9 20

3 8 -5 o 15 28 21 B 5 ¥ 5 48 L 32 26 KL ] 73 30 Ty &S 1} 1%%
N 29 2 29 2% 29 29 29 2 29 2 v 2% 9 29 28 28 27 24 24 . 14 A 4
10 224 59 LI -3 a8 &7 LX) G4 S 57 53 S5 55 T 116 128 70 l0a TT  hsa

L3 11 29 27 1% 18 23 -4 -5 =57 27 28 LT3 56 L1 106 42 12l 128 Lo 35 207 19
N= % kL] 35 35 3% as a5 33 15 s 1% 3 L1 3% » 3 34 3 3 26 17 T 2
31 119 I 50 kX L3 L] §5 321 lo4 [:1] a9 97 Bs  10% 95 234 180 2% 205 17} 374

T 9 26 23 39 21 =l i ) 29 5 k1] 27 38 »7T loa 7% 1M 90 7 as 49 3}
NE 27 27 28 il 31 n L1} 3l 31 1) E)) L]} 11 b1 1 3 3) 3 28 2 18 3] A
10 9] 28 kL L1 L1 L1} ot 5% L1 7 L Lt &7 &7 82 130 lan 103 19A 339 & 962

] L) (L] (4 i [} -4 =& 4 34 Eal 1o 24 L] L 1] 4b 1] " (1] o7 LI L
L L] 23 24 h 1] a7 3 3? (14 37 b1 it T 17 3 36 Ll 38 e LL] 29 23 5] s i
90 23 2 3 Lk L1 &3 e 4l L1 91 L] as ba T 19t 103 as B4 1PH 24T 134 %

L] [ & ] 12 20 le 1% - -T 1% 13 11 v =11 5 1% L7 3 19 L3 azr (L) -
1t 1 11 1 1] 11 1 1 10 11 11 1 11 3] 11 1 1t io Ll L) %
27 n 28 21 24 kR 1 n kL] 49 19 L3 ] 4% “0 10 T 1 54 181 110 143 ]

[

i

19 7 q ° 24 21 19 =14 =-12 e =3 19 -1% -3 =16 13 ar a) 93 1% o1 189 20
Lo 23 23 23 21 23 23 23 23 73 23 23 23 ”3 21 23 21 22 22 1% L] 12 -
18 G4 32 &4 3 89 LR “1 50 L1 57 k1) [+ T3 L2 A6 J28 199 3L 48% 397 259

11 » 17 il 13 kL] a & 13 10 23 2 19 15 4w 13 18 =10 =23 1z &0 12 13 153
N= 2% g6 26 kL L] 30 36 e an EL) e £l I 10 3o EL] w29 Y 23 19 13 &
28 3 N 3 43 a0 39 L] 1 a8 5 &7 106 177 1] 5% 38 1ls To ETZ 131 228 W

12 =33 -2 10 44 [¥] 2 =0 » 26 kL] AT 56 47 52 95 "7 29 i 3% &9 6] %0 o0
N= 26 28 26 27 28 28 28 28 78 28 a8 280 B 24 27 21 27 2% 25 20 15 4 2
&8 9T 42 127 kL] &3 53 a4 57 L2 1 a8 IN3 141 113 113 139 QLT 184. )54 2931 147 lpo

390

Ta

180

L1}
2
t3a
194
z
11

Ta

12

MONTHLY WEAN MERTOIONAL WIND. NUMRER OF OBSERVATIONS. aWO STANDARD DENVIATIONS: 2¢ TO T¢ HM. FOR KWAJALEIN

PEALOD OF RECORD /68 TO 12/71  LATITUDE 9  LONGIFUDE 167 (M/SEC TIMES TEN)

WONTH/LFVEL oKk e ' . “HOKH

1 2 -8 48 4 3 & s =8 W1 -2 1% 18 M 11 3 2z =18 =180 -120 =184 ~117
Ne 23 3y 33 @) 23 21 e 2y 23, 23 23 23 2y 2 @ 2 22 4 2 I8 13 A &

28 T 3z n 27 kL A% 3 " 54 G4 L1 LX) 71113 159 18F 159 1Yo 1903 109 a4 Lam

4 =1 =T -2 -1 < 1% -4 -1 =13 -7 =3 -5 12 %R b 1) &5 & =33 =8R -iDD ~173 -214
L1 18 |1} 1A 14 18 (L) 1L (L) 18 1) 1A 1A 15 1A LN 14 8 in 17 - s 10 ? 'd
n LL] T T Fa] 5 30 a7 4T L3 31 &7 L1 1w kY4 92 41 L1 94 11y ke kL

3 =h 19 =1 ’ L] -2 b iH 7 i1 -3 12 ¥ 13 (11 L1 21 FL Ld % -l -2
N 74 24 24 i 74 24 Al 24 A 24 24 24 Fid e L) 28 29 FL] Fe] 1r 2 3 I
1n LL] 1 rr W il wh a 19 . 48 L% ] a2 19 L L-1] a? 4y he 104 re L1 ay

4 k08 1%l L) L] B 4 =10 A 2% 26 %G RE %9 %2 Ae SN =% =32 %6 -H% oW
Nu 19 20 20 20 0 Fdd Fal al 21 19 19 19 19 19 19 is L L& 12 n L] L]
262 SAR 1) 28 28 28 an 9 AR L1] 4an kLY Ag BA h A9 L1 AT 114 11D Ll Jn

L] 3 =-. 3 1 1 7 o -1 =\ 12 24 2% 9 42 L} ) 49 5 7 23 =& =33 -12s
Ne 18 L. 18 1a 18 L} 1R 1A 18 14 H.J L] 18 (1} 18 18 L] 1T 16 8] s 2
25 T 2% 28 2% E1) Al 3 1% 4% 45 &5 Al %% 192 a9 18 G4 kD2 104 L] a4

& 3 L] =0 a 2 12 11 -8 b 2% 19 15 bl il “2 52 56 13 =40 =80 -89 =99
Nn 20 20 20 20 24 20 21 21 21 21 21 21 21 21 21 21 20 29 9 14 a )
17 +3 27 25 a1 22 BL] 24 k1 L1} 4] L1 L1 45 49 T4 93 e 103 02 78

T =2 16 & 2 14 L) [] ? T 1t -1 ? 22 28 hFd 49 40 b4 35 =T =24 -1A9
= 21 21 21 21 2] 2t 22 23 21 2y 23 23 23 23 2y 22 2 20 ia 11 7
23 . s 2% 30 19 3z LT 15 4] L1 (-1 L1:] 58 71 53 9%  lag 10} an e 1923

LI [ 2 1B - -3 -8 =12 =18 3012 28 22 4b 43 51 ek 39 17 -3 .17
32 32 3 32 32 32 3 3 ¥ »w ¥ M 3 @ 2 21 13
30 43 z&. 42 163 55 37 39 31 .51 &9 4T Pl 40 46 &8 Ta 81 101 AT 02

9 =11 A a 9 -1 =12 ] s 12 5 17 33 14 16 22 54 &1 23 =3 ~1ds =29
W= 3 R k] 3) 3 Lh] 3 33 1 33 13 13 33 33 32 32 kI a2 31 30 22 12 1
26 137 6 43 25 31 ] 3l b1 “0 43 &7 T2 EH L1.] L1 75 TS 71 LD -1

10 2 13 -0 2 -Q =1 -4 “ 11 =5 =14 1% k1] 42 A A L -5 12 «~52 =51 =29
Ne 10 a0 L) 30 Jo EL] 1] 0 AL] 30 0 3o hL k1] 34 10 0 1o 24 22 17 q a
Ed ] T ar Lk 29 12 A 1% 27 7 54 56 TL ar Se an L1 b 6? T2 Lh) Ll LTS

11 9 =13 1 -2 2 L] -1 -4 P25 bdud 13 43 21 28 L] 2% 27 1 23 A 15 -28%
9

L1J 12 1?7 12 12 X4 12 12 i2 12 12 12 17 12 12 2 12 L2 11 1n 9 - I
5 T L kL 21 29 t ] 2R L1 k1 43 “b S4 ™ 4] 53 L2 54 51 L1} L1 kL

X3 17 & -5 1 9 i L] 5 2 -1 27 hL] 27 21 [¥3 L} Y2 59 50 =21 =128 Fid

N= 22 2 2¢ 22 2e 22 2 22 22 2 22 22 2 2z 21 20 20 L& 18. LA 12 4 3

21 53 3 28 a8 Lr] a4 H% LY T8 &R RT In7 108 A7 By 12 27 95 T¢ D4 sl b4

-49

=109
1

289
1

200

TOK™

Tomk



MONTH/LEVEL
1 LT
L] 29 29
i1 B
2 2 32
N 29 29
27 34
3 47 1
L L] 21 21
FL] k1
4 1 =0
Ns 22 22
23 =
L] 8
Ne 24 24
24 2B
& -2 [
N 17 1%
23 2y
7 & -1
N= 37 ”
2} 27
a 14 L]
Nx 36 3
a8 Ab
L] 17
" T 13
2t 30
10 =1 1
N= 34 e
2 36
1] =2 =2
Nx 3 3&
28 n
12 * H
w27 27

L1

=38
39

-22

PERLOD OF RECORD
EL: LY

I
-6
3
-9
26
“ts
T
=19
i

2
11
k]
38
bR
-5
34
kL]
=19

az

79

-6
27
26

29
%1

-Z
ES
2
»
]
28
2
¥
-5
1%
N
15
32
14
3
-0
al
-10
3z
23
B4
-7

24

1469 To l2s71

29
LY

29
a7

2%
E 4

12
s
=5
b 1]

2
17
)
10
20
-1
(1)
1
B&

27
29

LATITUDE
40K

20 V%
s 29
% 53
3 18
29 29
42 40
-3 =13
21 21
[T
& 3
21 23
37 %8
Fx I ]
26 24
23 35
L] 11
19 19
41
13 1%
EX A 1
a7 %
3 19
n as
33 W
1 20
34 34
»0 52
9 9
35 3%
a0 A4
13 15
m L]
B] G4
| [}
27 2t
43 43

MOMTHLY REAN MERIDTONAL WIND+ NUMBER OF OBSERVATIONS.

14
8
16
st
13
4T
32
A
14
33
is
57
2a
61
k1]
EL]
19
1)
21
s1
a5
163

27

C-8

LONGITUDE
-k =75
29 29
a7 &7
=21 =38
29 2%
A0 o4
28
0 20
1) 33
k1] 1
2?1 3
LX)
W 12
24 2%
L1 L]
17 k1)
19 19
sl &l
3G AM
a7 ar
%9 48
k1) k1)
EL -]
™ Ta
26 113
ki 34
52 46
12 =13
" *
L1 4 1]
L1} 23
35 kL
236" 235
-1 =25
28 24
S0 k1]

15

-5l
58
ke
55
=45
13
-2

=10

-20
57
s

L]

-9
*2

SOKM

=92
28
a3

~69
29
57

-4
20
4

~2%
[ ]
L1

AKD STAMOARD DEVIATIONS.

(M/SEC TIMES TEN)

-19
108
-81
a3
&2
53
=21
42
=16
b
-
17
T

-4

-8
™
-9
A9
~1l&
(3]
24
212
=71
L1

=57
1s]
=58
9%
&g
L3 ]
hed
38
=ls
a¥
-2}
L]
=29
s
=31
L-1.]
-7
9
=20
L1
=3d
219
=82
59

9
134
-26
104
-84

1z
T2

14
T8
24
73
=30
™
-4
%8
=1t
L1
=26
a2
-3
23
45
«19
274
-81
T3

35
107
-10

21

9

=158

48

L} ]

a
10

24

[y
-158

31
-13
12)

17
108

14

™

-+

1%

[.1]
-14
291
-78

a2

[1-L1]

2
o7
~33
12
-87
It
-4
[+
70
35
-8l
az
3
98
(1]
12
137
37
a3
-9
a8
0h
a
103§
~58

12
70

6
113
-93
108
-21
s
“

~139
1

L]
12z
=199
i

%

[ 2]
91
196
20
68
12
Th
“104
&

102

L]
Loe

20 TO 7O KMy FOR ASCENS [OH
p——

ELLL]

-39 65 235 195
3 2 & 2
12b 225 115 105
a4 28 5B 140
7 . .
61 Té 128 B4
«66 =239 -1% 10S
2 2
ss B0 210 19%
-1¢ 200 140 10%
2 2
LT L]
-112 ~&8 12T 113
3 32
207 150 1ea 281
“120 -89 <169 -9
1
Te 181 LB8 T8
P
B5 43 108 82
172 320 =49 =219
5 2 3 2
2ts 20 200
2 3 -8 87
57 95 126 4%
31 28 5% 80
LY L] L]
#9 111 130 186
=67 5% 32 87
LY
118 156 149 &3
-57 =19 97 107
3

4
114 57 T+ 128



